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NOTICE. 


Tas  tenet  of  Treatket,  of  which  the  present  is  one,  is  pub- 
under  the  ibUowing  circumsUuices : 


Tbe  Right  HosiotiiABLC  and  Kcvkaeiid  Frahcm  HmftY, 
of  Baidocwatkr,  died  in  the  month  of  February,  ]82S> : 
by  h;^  la»t  Will  and  Testament*  bearing  date  the  25th  of 
F^'broari ,  1  v^,  he  directed  certain  Truntees  therein  named  to 
iC\€ml  111  the  public  funds  ihc  buui  of  Eight  thousand  pounds 
^:  ihi%  %uni  with  the  accruing  dividendv  thereon*  to  bi* 
at  :ht;  uup(>.<il  of  the  Prenidcnt,  for  the  time  being,  of  the 
Kuy  ai  Sicii-t y  lif  London,  to  be  paid  to  the  [lerson  or  persons 
'^J  I'V  h:m.  The  TcMatar  farther  direr  ted,  that  th'* 
or  iicrv>:i<k  M:iL'<'U:il  bv  tlii-  ^ai(l  IVcMdciit  ^^hoiJd  Ih*  ni*- 
.-  iSi'.K.i  \j  V. rtic.  prin*.  .iiiii  |tub!i«lt  nia*  th<iu»aiid  ('op.cb  u*  .• 
-  -r*  '  ".  .".■  /'  .:*r,  /ri»i/  m  and  ^im  f//jf«3  ./  (ii</,  as  nianitai'  i 
'.  .•  ''..•..  i.^'/ilraitnj  -u  'i  rurA  htjaH /•  a^i  naUf  ar^'umrnt  , 
•    •    '   .*.     ..'I       '.f  lurt' :»,  ufvl  f'.r,nuti'jn  "f' f  i  •  r."  tT'aturi'S  ut  t'. ' 

-•    !•  *».   - '.  .'  '•*  ^f*rn,  m  ar!*t  •«  *f /*«  *   •  a'lii  lA*"  uhiiif  »  :/f /j(  '7 

-..-  H    dr-^irfd.  iiK»ii"o\iT,  lluit  tin*  |»ri»filN  ari^ifi^  troih 

iwi  •     :   'lix:  v\ork»  M  pub!.^:.cil  >iiuui(l  bi;  |Hiit!  to  the  ui. 

T"««  I**-.*  !*f«-^.'l»  nt  «»t  ih*  KMyjil  Si>iirl\.I);i\i<-*(i.lberl.  H-ij. 

— ^u'T'to;  if.*.*  a*-ii*t.;ni-  «irii>tir.uf  tin;  Ap'Kb.^hopof  Cahlri  • 

••r>  AiMi  <>:'  rhc  HL%hM|i  of  L.ii»()<in.  in  deliTriiihin'^  U(ion  tho 

>.-«C  ir>^-  of  carryiiig  :i*!w  tflcct  the  inientions  of  the  Tcstato: . 


VUl 

Acting  with  their  advice,  aiid  wiffi  the  concurrence  ofta  no- 
bleman immediately  connected  with  the  deceased,  Mr.  ])av^ 
Gilbert  appointed  the  Allowing  eight  gentlemen  to  write'  se- 
parate Treatises  on  t^pSfierent  branches  of  the  subject  a3 
here  stated. 

THE  REV.  THOMAS  CHALMERS.  D.  D. 

FROPf  stoa  OP  BiTixiTr  i«  TUB  cmTSROTT  OP  lonmoB. 

ON  THE  POWER,  WISDOM,  AND  GOODNESS  OF  GOD     ' 
AS  MANIFESTED  IN  THE  ADAPTATION 
OF  EXTERNAL  NATURE  TO  THE  MORAL  AND 
INTELLECTUAL  CONSTITUITON  OF  MAN. 


^  JOHN  KIDD,  M.  D.  F.  R.  S. 

KIOIOS  PKOPUMK  OP  lUMOIMB  »  «■■  CmYBRtlTT  OP  OXfOKO. 

ON  THE  ADAPTATION  OF  EXTERNAL  NATURE  TO  THE 
PHYSICAL  CONDrnON  OF  MAN. 


THE  REV.  WILLIAM  WHEWELL,  M.  A.  F.  R.  S. 

PILLOW  OP  nuaiTT  eoixsoB,  oammidob. 

ASTRONOMY  AND  GENERAL  PHYSICS,  CO^J^IDERED  WITH 
REFERENCE  TO  NATURAL  THEOLOGY. 


SIR  CHARLES  BELL,  K,  G.  H.  F.  R.  S.  L.  &  E. 

THE  HAND:  ITS  MECHANISM  AND  VITAL  ENDOWMENl^S 

AS  EVINCING  DESIGN. 


PETER  MARK  ROGET,  M.  D. 

PILLOW  OP  An>  raOlBTAlT  TO  TBI  BOTAL  ■OCtKTT. 

ON  ANIMAL  AND  VEGETABLE  PHYSIOLOGY. 


THE  REV.  WILLIAM  BUCKLAND,  D.  D.  F.  R.  S 

C4M0N  OPOBBUT  OaVROB,  ABOPBOPUNB  OP  OBOLOOT  IH  TBB  OnTimaXTT  OP  OXPORD. 

ON  GEOLOGY  AND  MINERALOGY. 


IX 


THB  REV.  WILLIAM  KfRBY,  M.  A.  F.  IL  S. 

>«  THE  HISTORY.  HABITS  AND  IBfSTINCTS  OF  ANIMALS. 


W1LLL\M  PROUT,  M.B.  F.  R.S. 
noMirnnr.  meteorology,  and  the  function  of 

DIGESTION.  CONSIDERED  WITH  REFERENCE  TO 
NATURAL  THEOLOGY. 


Ht«  RoTAL  HioH?iB&s  THE  DuxB  OF  Suttcx,  President  ol 

'bt  Roral  Society,  having  desired  that  no  unneceanry  delay 

^tfmid  take  place  in  tlic  publication  of  the  above  mentioned 

'reaciief,  ibey  will  appear  at  short  inten-als,  as  they  are  ready 

lor  poblacatioo. 
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NOTICE 


Tbb  •erics  of  Treatko,  of  which  (be  pretent  b  one,  b  pub- 
i  ailed  under  the  fiJlowioc  circumsUnces : 


The  Right  HosiotRjiBLE  and  REvcaBicD  Framcia  Hbxrt, 
iLAtLL  of  BaiuoKWATER,  dicd  in  the  month  of  February,  182S> : 
ind  by  hi»  la»t  Will  and  Testament,  bearing  date  the  25th  of 
Frbraarv,  1  v^.'»,  he  directed  certain  Trustees  therein  named  to 
.ctcM  ill  the  publir  funds  tlic  ikuui  uf  Eight  thousand  pounds 
•icriiog;  ihi^  »uni  with  the  accruing  dividcndu  thereon,  to  be 
Md  at  the  uiftpu^al  of  tlic  President,  for  the  time  being,  of  the 
Hoy  ai  Sucitt y  of  lA»ndon,  to  be  paid  to  llie  [wrson  or  persons 
'^ffniiated  I'V  h:m.  The  TeMator  I'arthcr  directed,  that  th** 
^r^  .1  Of  |*cr>^u^  Mricflcil  l*\  ihf  si  id  lVcM(lci)t  •»hoii!d  In-  ap- 
.-  AS'*  .i  !•>  v.ri'.c.  prinr.  .tiiii  pubii^li  niic  tli>iuiaitd  (*oj>.C!>  u!  • 
-••:*'  '••  .'v  /*  '..>•/-.  ii\*i!  'tn  and  dm  thn-s  ■-/*  0'c«</,  a$  mumft^i'  i 

•    •   •   I'i  .  •/!      ".*  liirt':'..  'ind  f''r.iuttvm  «-r"  ii  ■/'.  cr'aturt^  ut  t'.  ' 

.  V-'  .•••Tr^'i.     ;'  .    rti'Ttin  :  tK'  t  t-n-trw  ti.n  I't"  th  futmi  t-f'  mat:. 
.-  y    Tn    if  ♦. 'ij'-    \urtt'.if  ■  I'    tit  r   ut  ^um*  ht:>  :    w*  ti/'f  'fif  </j*i  vit 
•  •»  I'*..   -  ••  '  tn  *frrn,  j/i  art*,  »•  ir/n'  -,  </'i.i  th    uh.df  *  .1*  tit  ■•' 
•^.v.  ■        11-    d»  ^ired.  iiioit'o\rr.  lh.it  tlir  pmlils  :iri«»int:  troih 
^1  •.  •  :   !(ic  «%orL»  HI  puL!i«:.i-d  Mtouul  In;  pai<l  to  lli*.*  ai. 

T'lc  U-T  !Vi^..:i  ntfil  llif  Kovi!  SiMi«t\.I).i\it*(i.ll»ert,  Umi. 

'-.jv**t.i;  ll.r  .i%«i«t^i.4i-  oi'hi'^CJr.Kf  the  Ar«*M»i»!»oiM>l*('a!ilri- 

.f »  Atni  i,:  :hc  Bwhi»p  uf  l^»itdon.  in  delrrniiiiirji»  ujion  the 

--»:  :-..-d-  of  carrying  ii/u effect  the  inientioRi  of  the  Teitato: . 
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2.  Portion  of  ditto,  exbihitinig  the  suckers  on  the 
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4.  CepAaiiiis  Bowdichit  -           '-            -             11» 

5.  Clavellina  borealis   -  -            *            -      123 
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Bivalve  Molluscans. 
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a.  The  foot.     *.  The  shell. 

N.  B.  The  two  figures  in  outline  show 
variations  in  shape  assumed  by  the  (bot» 
under  different  circumstances;^ 

2.  Anomia  Cepa  -  -  -  -      14t 
a.  The  tendon,    i.  The  aperture  of  the  upper 

valve  through  which  it  passes. 

3.  Anomia  Ephippixim, 
a.  Aperture. 

4.  Terebralula        -  -  -  -  141 
a.  Aperture  of  the  lower  valve  through  which 

the  tendon  passes. 
.5.   Trigonia  margarilacea  .      -  -  -      142 

a.  Foot  formed  for  leaping. 

b.  b.  b.  Valves  of  the  shell. 
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/  Appeoda^  at  ils  bur.     Analogow  lo  ibe 

crw  iofundibali  tn  .VoM/iViut'    Owen. 
g.  g.  The  twn  gilb,  oT  which  iho  rifht  hand 
a  one  Iku  but  ooo  Krioi  of  Umlnc. 

4.  TemiBalkw  oTlbc  ■litneaUry  caiutL 
L  L  The  rigfai  hand  nmrgin  of  the  nuttle. 
k.  The  Dule  ergio. 
LLThc  (boL 
^  Imnihina  .... 

a.  Tbe  ntoiilk.  composed  of  two  vertical  car- 
liUgiooot  tipi.  minateljr  toothed  il  the 
margin. 
A.  Tbetbell. 
c  The  air-vcsklea  Ibrming  an  oot-riggcr. 
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En  TOMOSTR  ACAII S. 

Fio.  1 — 5.  SX^Xes  oi  Jiclherea  Percarum  -      , 
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2, -<—  farther  developed. 

3.  Larve. 

4.  Pupe? 
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h.  Unguiculate  thoracic  legs. 
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d.  e»  Cast  skin. 

5.  Imago. 
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e.  Abdomen,  showing  the  eggs  in  the  ovaries. 
//  Egg  pouches. 

5.  a.  Natural  size  of  the  animat. 
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INTRODUCTION. 


Tats  Wcrb  of  God  and  the  IForrf  of  God  maj  becalled  the 
t«*  doon  which  open  into  the  temple  of  Truth;  aiMi»  at  both 
F^ceed  from  the  same  Almighty  and  Omnitcient  Author,  thej 
cufeQi,  if  rightlj  interpreted,  contraAct  eaeh  other,  but  moit 
Mtealj)'  illustrate  and  confirm,  **  though  each  in  diflmnt  sort 
^  «iaoer,**  the  same  truths.  Doubtless  it  waa  with  thb 
c^^nctiso  upon  his  mind,  that  the  learned  Professor,'  imn 
*hQ«  I  have  borrowed  mj  motto,  expresses  his  opinion— ^that 
■«rier  rightly  to  understand  the  voice  of  God  in  nature,  we 
«^  10  enter  her  temple  with  the  Kble  in  our  bamk 

The  prescribed  object  of  thesereral  treatises,  of  which  the 
pfCKfit  form*  one,  in  the  illu.«tmtion  of  the  Power,  Wisdom, 
^i  (joodoc^  of  pie  Deity,  :is  nianifcstcd  in  the  Works  of 
UsstioQ ;  liut  it  »  not  only  directed  that  these  primary  attri- 
kV'B  «tiould  be  proved  by  all  rcaftonabk  nrguments  derived 
::«!  [ifavw«'al  utgecto,  but  also  by  dtscovirrics  anrient  and 
>'^Vm,  .ind  iV  a-A  Vr-  nUnt  ifliUraiyrr,  As  the  Holy  Scrip- 
•ti  iuiu\  t^M  tmM  iiit(n-%tiiig  |M)rtion.  in  every  respect,  of 
^'e%t  literature:  and  it  hax  alwavs  been  tlie  habit  of  the 
•*V  ot'  th*-  iri-^-nl  treitiw  to  unite  the  sttudy  of  the  trurd  of 
**^  ii.th  that  of  liM  irvilr*:'  he  tnutv  he  shall  not  be  deemed 

'.*.i  »:>'p{4'd  nut  of  the  retard,  where  he*  han  copiously 


■  TV  ^«M  llcuinch  Mohtj  CiMtlr.  Pwfi.Mor  of  Nitfuiml  tlisigffjr  m  itic 
•  Vr  Hmm^iwp/^  Jpum  Jn^liw^  i.  2,  ■^kl  M^W  to  Knt  f .  Prtf.  liii.  be- 
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drawD  from  the  sacr^  fouDtains,  provided  the' main  tenor  of 
his  argument  is  in  accordance  with  the  brief  put  into  his 
hands. 

Those  who  are  disposed  to  unite  the  study  of  Scripture  with 
that  of  nature,  should  always  bear  in  mind  the  caution  before 
jl  mlluded  to,  that  all  depends  upon  the  rifrfu  interpretation,  either 
of  ihe  vritten  vxjrd  or  created  substance.  They  who  study  t^e 
word  of  God,  and  (hey  who  study  his  works,  are  equally  liable 
to  error ;  nor  will  talents,  even  of  the  highest  order,  always 
secure  a  man  from  falling  into  it.  The  love  of  truth,  and  of 
its  Almighty  Author,  is  the  only  sure  guide  that  will  conduct 
the  aspirant  to  its  purest  fountains.  High  intellectual  powers 
are  a  glorious  gifl  of  God,  which^  when  associated  with  the 
qualities  just  named,  lead  to  results  as  glorious,  and  to  the 
rlight  of  real  unsophisticated  knowledge.  But  knowledge puffeik 
upf  and  if  it  stands  alone,  there  is  great  danger  of  its  leading 
its  possessor  into  a  kind  of  self-worship,  and  from  thence  to 
self-delusion,  and  the  love  of  hypothesis. 

It  is  much  to  be  lamented  that  many  bright  lights  in  science, 
some  from  leaning  too  much  to  their  own  understanding,  and 
others,  probably  from  having  Religion  shown  to  them,  not 
with  her  own  winning  features,  nor  in  hci^wn  pimple  dress, 
but  with  a  distorted  aspect,  and  decked  meretriciously,  so  tliil 
she  appears  what  she  is  not,  without  farther  inquiry  and  with- 
out consulting  her  genuine  records,  have  rejected  her  and 
fallen  into  grievous  errors.  To  them  might  be  applied  our 
Saviour's  words.  Ye  do  err  not  knozcing  the  Scriptures.  These 
observations  apply  particularly  to  two  of  the  most  eminent 
philosophers  of  the  present  age,  one  for  the  depth  of  his  know- 
ledge in  astronomy  and  general  physics;  and  the  other  in  zoo- 
logy. It  will  be  easily  seen  that  I  allude  to  La  Place  and 
l^marck,  both  of  whom,  from  their  disregard  of  the  word  of 
God|  and  from  seeking  too  exclusively  their  own  glory,  have 
fallen  into  errors  of  no  small  magnitude.    It  is  singular,  and 
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— rtliy  rfolwmUoDt  thai  both  have  btted  (heir  hypotlMb 
imUmr  feniidilioo.  La  place  aiytt  **  Ao  alleiitive  in- 
of  the  aolar  qrtem  evinces  the  necewty  of  tome 
paramoont  Ibrce*  in  order  to  maintain  the  entire  ty«- 
together,  and  secure  the  reguhirily  of  its  motions.*''  One 
eipcct  from  these  remarks,  thai  he  was  about  to  e^p^ 
the  oecemt  J  of  acknowledging  the  necessary  existence 
sf  aA  ioleiligent  paramount  central  Being,  whose  goings  forth 
co-esienftivc  with  the  universe  of  systems,  to  create 
at  fir^,  and  then  maintain  their  several  motions  and  re- 
volqtionsi,  to  as  to  prevent  them  from  becoming  eccentric  and 
with  each  other,'  thus — Upholding  all  things  fry  lAr 
^ Au  ptmen  But  no—  when  he  asks  the  question,  What 
m  ikm  primilive  cause  ?'  instead  of  answering  it  immediately, 
be  rcftrv  the  reader  fur  his  hypothesis  to  a  concluding  note, 
a  which  we  fmd  that  this  primitivt  cause,  instead  of  the 
Ueay,  is  a  nebulosity  originally  so  difluse,  that  its  exbtence 
iith  difliruliy  be  conceived.^  To  produce  a  system  likc- 
<me  of  the^e  wandering  masses  of  nebulous  matter  dis- 
tr.bctid  l)irouL;li  \Uv  iiiHncn*tilv  of  the  heavens.'  is  converted 

m 

b:o  4  brill. .lilt  hiir!ou«,  with  an  atnKt^phere  (»ripnally  extend- 
^  (ir^«>iM|  iht:  urb:ts  of  :ill  ilh  plaiietji,  and  tiicii  gradually 
tenUA'^t.t.^  i(m)i.  hut  at  its  >urc(r«»ive  iiinits  leaviuu  zouvs 
'd  \.i>«un>,  Mlii«h,  l)v   llicir    caii«]cnftatiori,    foriiiod    the  m*- 

m 

irral  p..iiM.*t^  arhl  li.i-ir  «(at«'i!iti^,  including  (hr  riii^s  of  Sa- 

it  t«  cr.ovftu*  1 1  ^ri'  taloiitH  of  the  very  hii^he^t  order,  and  to 
wbxti  \Atiir.il  rhi)«>M)|>hy.  Ill  othiT  rc!ipect!i,  '»  m>  d<*oply  ui- 
ac*>i.  l.-fro.ilifi;^  thr  t'.fis  t.nUunu  the  (mkI  of  uihIs,  and 
\M:,^.i'ji  t-*t'  crriiiuii  of  the  universe  of  worlds  to  a  cause 
«:*x.h,  ^*  i-'ordint;  to  \\vi  own  confession,  is  all  hut  a  non-entity. 


1  SlfU^  0ftk*  IVmli,  R.  Tr.  ii.  330 

•  hU.  JJip^W.x,  c'm;liiilin|^iio(c. 

:  Sf^m  ff  tiu  H'urid.  K  Tr.  u.  32S.  4   Aid,  357 

i  hU^  2.  S  iW.  35t 


He  spealOB,  indeM,  of  a  Supreihe  Iikteiligdicef  but  it  is  as 
Newton's  god,-^whoin  he  blamdb  finr  J^tribiiting  the  admirii'* 
ble  arrangement  of  the  sun,  of  the  pljfet^  and  of  the  c<MetSy 
to  an  Intelligent  and  Almighty  Being,*— and  of  an  Author  of 
0j/^  Nature,  not,  howei'er,  as  the  preserver  and  upholder  of  the 

^aniverse,'  but  as  perpetually  receding,  according  as  the 
boundaries  of  our  knowledge  are  extended;^  thus  expblKng. 
as  it  were,  the  Deity  from  all  care  or  concern  about  his  own 
world. 

While  the  joAtVosopA^  thus  became  'oam  in  his  imagmaiiom, 
the  naturalist  attempted  to  account  for  the  production  of  all 
the  various  forms  and  structures  of  plants  and  animals  upon 
similar  principles.  Lamarck,  distinguished  by  the  variety  of 
his  talents  and  attainments,  by  the  acuteness  of  his  intdiect' 
by  the  clearness  of  his  conceptions,  and  remarkable  for  his 
intimate  acquaintance  with  his  subject,  thus  expresses  his 
opinion  as  to  the  origin  of  the  present  system  of  organited 
beings.  **  We  know,  by  oI)servation,  that  the  most  simple 
organizations,  whether  vegetable  or  animal,  are  never  met 
with  but  in  minute  gelatinous  bodies,  very  supple  and  deli- 
licate ;  in  a  word,  only  in  frail  bodies  'almost  without  cod^ 
sistence  and  mostly  transparent"  These  minute  bodies  he 
supposes  nature  forms,  in  the  waters,  by  the  power  of  ft- 
traction ;  and  that  next,  subtle  and  expansive  fluidsi  such  as 
caloric  and  electricity,  penetrate  these  bodies,  and  enlarge 
the  interstices  of  their  agglutinated  molecules,  so  as  to  form 
utricular  cavities,  and  so  produce  irritability  and  life,  followed 
by  a  power  of  absorption,  by  which  they  derive  nutriment 
from  without.* 

The  production  of  a  new  organ  in  one  of  these,  so  fomned, 
animal  bodies,  he  ascribes  to  a  new  wanl^  which  continues  to 
stimulate ;  and  of  a  new  movement  which  that  want  produces 
and  cherishes.'    He  next  relates  how  this  can  be  eflfected. 

1   S^ttek  tffthe  World,  E.  Tr.  \u  331i     3  Ihid,  333. 

3  7MI.S3S.  4  Jnim.  gam  FtrMr.  1 174. 

6  Bid.  181. 
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Body*  kt  Db«nre%  being  enenliilly  conttitated  of  cellalar 
tHMM.  dlii  tiwae  b  ii^joaie  tort  the  mitrii,  from  the  modifi- 
of  wkkh  by  thetoidt  put  io  motion  by  the  stinralot  of 
■wmhmnri.  fibrel^  vatcalar  canals,  and  diven  organs, 
appear ;  parts  are  strengthened  and  solidified ;'  and 
pogrcsaively  new  parts  and  organs  are  formed,  and  more 
perfect  organisations  produced;  and  thw,  by  conse- 
b  the  lapse  of  ages  a  monad  becomes  a  man ! ! ! 
t  object  both  of  I^  Place  and  Lamarck  seems  to  be 
M  ascribe  all  the  work^  of  creation  to  $ecotkl  causes;  and  to 
«ceo«oC  lor  the  production  of  alt  the  visible  universe,  and  the 
faiiiiUifc  of  oar  own  globe,  without  the  intervention  of  Bjint. 
Roib  begin  the  work  by  introducing  nebukisities  or  masses  of 
•alter  scarcely  amounting  to  real  entities,  and  proceed  as  if 
iley  had  agreed  together  upon  the  modus  operandu 

As  Laosarck^s  hypothesis  relates  particularly  to  the  animal 
bagdom,  1  shall  make  a  few  obncrvations  upon  it,  calculated 
10  prove  its  utter  irrationality. 

When,  indeed,  one  reads  the  above  account  of  the  mode  by 
-sSch,  arrording  to  our  aiithorN  hypotho«<is  the  fimt  vegetable 
•  vd  Jinimal  fornix  wcrr  pnMlurrd,  we  can  .sciircely  help  think- 
:<that  we  havt*  before  ix  :i  rcrript  for  making  the  organized 
vrnf^i  at  the  f(x»t  of  the  ^r^ile  in  either  claw — a  maxs  of  irri- 
■a*lc  matter  formed  hy  allntcli'm,  and  n  rfyuhixt  principle  to 
vrodoce  into  it  and  form  a  rellular  tissue,  are  the  only  ingrc- 
^leats  necennrT.  Mix  them,  and  vou  have  an  animal  which 
Serins  to  abaorb  fluid,  and  nK»vc  about  a^  a  monad  or  a  vibrio, 
-nJiipltes  itself  by  »ci«ions  or  germs,  one  of  which  being 
«tiaMiated  by  a  want  to  take  \Xn  food  by  a  mouth,  its  fluids 
T^Tve  obedicnilv  towards  its  anterior  extremitVt  and  in  tim^a 
mmlih  m  obtained ;  in  another  generation,  a  more  talented 
'idindual  discovering  thjit  one  or  more  stomachs  and  other 

«.  MM  Fviekt.  L  184. 
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intestines  would  be  a  convenient  addition  to  a  mouth,  the  Amd§ 
immediately  take  a  contrary  direction,  and  at  length  this  wish 
is  accomplished;  next  a  nervous  collorTound  the  gullet  is  ac- 
quired, and  this  centre  of  sensation  being  gained,  the  usual 
organs  of  the  senses  of  course  follow.    But  enough  of  this. 

Let  any  one  examine  the  whole  organization  and  structure, 
both  internal  and  external,  of  any  animal,  and  he  will  &nd  that 
it  forms  a  whole,  in  which  the  different  organs  and  members 
have  a  mutual  relation  and  dependence,  and  that  if  one  is 
supposed  to  be  abstracted,  the  whole  is  put  out  of  order,  and 
cannot  fulfil  its  evident  functions.  If  we  select,  as  a  well-known 
instance,  the  Hive-bee  for  an  example.  Its  long  tongue  is 
especially  formed  to  collect  honey;  its  honey  stonnach  to  re- 
ceive  and  elaborate  it  cither  for  regurgitation,  or  for  the  for- 
mation of  wax ;  and  other  organs  or  pores  are  added,  by  whith 
the  latter  c^n  be  transmitted  to  the  wax  pockets  under  its 
abdomen;  connected  with  these,  are  its  means  and  instru- 
ments to  build  its  cells,  cither  for  store  cells,  to  contain  its 
honey  and  bee-bread,  or  its  young  brood,  such  as  the  form  of 
its  jaws,  and  the  structure  and  furniture  of  its  hind  legs. 
Now  here  arc  a  number  of  organs  and  parts  that  must  have 
been  contemporary,  since  one  is  evidently  constructed  with 
a  view  to  the  other ;  and  the  whole  organization  and  struc- 
ture of  the  whole  body  forming  the  societies  of  these  wonder- 
working beings,  that  I  mean  of  the  males,  females,  and  work- 
ers, is  so  nicely  adjusted,  as  to  concur  exactly  in  producing 
the  end  that  an  intelligent  Creator  intended,  and  directing 
each  to  that  function  and  office  which  he  devolved  upon  them, 
and  toexercise  which  headapted  them.  Were  we  to  go  through 
the  whole  animal  kingdom,  the  same  mutual  relation  and  de- 
pendence between  the  dificrent  parts  and  organs  of  the 
structure  and  their  functions  would  be  found. 

Can  any  one  in  his  rational  senses  believe  for  a  moment  that 
nil  these  adaptations  of  one  organ  to  another,  and  of  the  whole 
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to  m  particohr  funclioot  reMilltd  origiully  from  the 
of  m  temeleM  aninml  living  by  nlworptioot  And  wliote 
Mj  eoMifll«d  fnerd J  of  cellular  tbtue,  which  in  the  bipte  of 
•fa^Mid  in  no  infinitr  of  ftnccenive  generationf,  by  the  mo- 
t  w  of  in  fluids,  directed  here  nnd  there,  produced  this  beauti- 
M  sad  harmonious  nystem  of  organs  all  subiervient  to  one 
:  and  which  in  numerous  instances  vary  tlieir  fimc* 
and  orean*,  but  vtill  preserving  their  mutual  depeo- 
,  by  paming  througli  three  difierent  states  of  existence? 
Lsmarrk**  great  error,  and  tbnt  of  many  otiieiv  of  his  com* 
paffioC««  is  mairrialifiin ;  he  Mcms  to  have  no  faith  in  any  thing 
but  ftody,  attributing  every  thing  to  a  physical,  and  scarcely 
to  a  mciaphyskal  cauwe.    Kven  when,  in  words,  be 
its  the  lieing  of  a  (i(id,  he  employs  the  whole  strength  of 
his  iolcllect  to  prove  that  he  had  nothing  to  do  with  the  works 
«f creation.   Thu1^  he  excludes  the  I>eity  from  the  government 
«f  Ihe  world  that  lie  has  created,  putting  nature  in  his  place; 
with  respect  to  the  noblest  and  last  formed  of  his  creatures 
whom  he  himself  breathed  the  breath  of  life ;  be  cer- 
tainly admit «  him  to  bo  the  mo^t  p<Tfort  of  animah,  but  instead 
M  a  «in  cf  <i(mI.  tin-  root  of  his  gcnealoirical  tree,  according  to 
iMm,  i«  nn  ;ininui!cule,  a  rrcatii re  without  M'\\»c  or  voluntary 
ion.  <*r  iiittTfial  or  rxlt*rii:i!  ort^ans,  at  least  in  his  idea — no 
th«-r«-t'orr  tlijt  hi-  roiiMclepi  Wis  iiitclliHTtiml  powers,  not 
iiifMiic-i*m&;  n  ^iiiriluuUuli^^tance derived  Ironi heaven,  thiMigli 
r^MJeTit  in  ht*  !»<Nh',  hut  iiierelv  an  the  result  of  his  oruaniza- 
.'  .nrHl  ;iM'rilM'4  to  him  in  the  plaee  ol  a  lou),  a  rertniii 
trntinnnU  u|K>ii  tlK>  di2u*overy  of  which  he  prides  him- 
•^H'     In  <»rH>  'if  \\\s  I.itiM  dtH(rriptif»nAof  it,  lie  thusdcftcribes 
the  othf-r  ol  \\\\%  internal  sentiment:  **  Kvery  action  of  an 
iMr^lisrent  in<)i%iilual.  whether  it  lie  a  movomont  or  a  thought. 

t  X  ikrf  Irirtat.  Sat.  ««'.  Art.c   InUlliffntt,  344.  comp.     Ihid.  Artie. 
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or  an  act  amoi^  ^|a  thoughts,  m  necesHMrily  preceded  by  • 
want  of  that  which  has  power  lo  excite  such  action.    This 
want  felt  immediately,  moves  the  internal  sentiitent,  and  in 
the  same  instant,  that  sentiment  directs  the  disposable  portion 
of  the  nervous  fluid,  either  upon  the  muscles  of  that  part  of  the 
body  which  is  to  act,  or  upon  the  part  of  the  organ  of  inteK 
ligence,  where  are  impressed  the  ideas  which  should  be  reo« 
dered  present  to  the  mind,  for  the  execution  of  the  intellectual 
act  which  the  want  demands."^  In  fact,  Lamarck  sees  nothii^ 
in  the  universe  but  bodies,  whence  he  confounds  sensation  with 
intellect.    Our  eyes  certainly  show  us  nothing  but  bodies— 
their  actions  and  motions,  their  structure,  their  form  and  co« 
lour ;  our  ears  the  sounds  they  produce ;  our  touch  their  degree 
ofresistanceorcomparativcsoftness  or  hardness;  our  smell  their 
scent ;  our  taste  their  flavour ;  but  though  our  senses  can  con- 
duct us  no  farther,  we  find  a  very  active  substance  in  Aill 
power  within  us  that  can.    At  a  very  early  period  of  life  we 
feel  a  wish  to  know  something  farther  ooncerning  tho  objects 
to  M^hich  our  senses  introduce  us,  which  often  generates  a 
restless  desire  in  the  mind  to  gain  information  concerning  the 
causes  and  origin  of  those  things  perceived  by  them ;  now  this 
is  the  result  of  thought^  and  thought  is  no  body,  and  though 
the  thinking  essence  inhabits  a  body,  yet  we  cannot  he\p  feeUng 
that  our  thoughts  are  an  attribute  of  an  immaterial  substance. 
Thoughtfdiscursive  and  excursive  thought,  that  is  not  confined 
to  the  contemplation  of  the  things  of  earth,  things  that  are 
immediately  about  us,  but  can  elevate  itself  to  heaven,  and  the 
heavenly  bodies,  not  only  to  those  of  our  own  system,  but  can 
take  flights  beyond  the  bounds  of  time  and  space,  and  enter 
into  the  Holy  of  Holies,  and  contemplate  Him  who  sitteth 
upon  the  cherubim,  the  throne  of  his  Deity.  Thought,  that  not 
only  beholds  things  presentrhowevcr  distant  and  removed  from 

1  N.  Did,  I/HUl,  Nat.  xvi.  Artie.  Intelligence,  350. 


tel cu  {oatoaiplite  the difi oMi aai  Ik^jmn^ 
0M0nilioiiib  CMi  cuiy  w  bBn't0  kM-JPidl  At  M^prilc 
*•  hifflbidqr flf  Mtara and  oT  the  «vwM  tliitw»ki^ 
hiMll  «r  loaki^(  iM»theftbyBDr  lbtaritj,en  utidpAle  te 
1  of  cor  pivMiit  mixed  •cM0---cka4Mr«d  vritb  l||l 


riiich  rewMUpeth  fer  tht  peopbrf  Ood  Id  iht  hwiwly 

of  Gbri»t:  tfioaght  ttet  ew  not  only  tafai  teM 

•ad  •lercM  heraeir  io  iImm  heftfwlj  maiag^i  b«t 

••  the  h»  in  oar  bvo«ff«d  nice,  willi  iht  gift  of 

oui  raMOQ  upon  them  with  «  fellow  miadL  and  by  lach . 

often  elicit  tporice  of  tnilhi  that  mey  be  anfol  Io 

flW^htrn  mankind.    Who  can  believe  Chat  focfc  a  /acaMy,  to 

and  fod-like  and  •piritual.  can  be  the  mete  leeolt  of 

tionf   Thai  any  jmta^powtion  of  meiwiel  molecale^ 

tt  whatever  nature,  from  wliatever  loiiroo  derived,  hi  wha^ 

ever  order  and  fiinn  anraoged,  and-  wherever  pkcedL  coaht 

iiothoiitcbt  and  reflectiooi  and  reaeoning  powentcoaM 

and  Mere  up  ideas  and  notions  aovreD  ceoceraiagme- 

iiphT%ic?nl  a«  phjsiical  e^ciices  maj  as  safely  be  pronounced 

mpo«»ibie,  »n  that  matter  and  spirit  should  be  humogeneoas. 

Thomsh  the  iiiteilcrtual  part  acis  by  tho  broin  and  nerves, 

jti  ihc  brain  ninl  ncrvc5«  h<»wovcr  ample,  however  developed, 

*n  not  th"  intellect,  nor  an  intellectual  substance,  but  only 

lit  imfru'iiriit.  fitted  (nr  tin*  pasMgc  of  the  prime  messenger 

^the  ktu^  ilic  n(Tvi»U!«  fluid  or  puwcr,  to  every  motive  organ. 

It  is  a  ftubfttanre  calculated  to  convey  instantaneously  that 

«vt4iie  aircnt.  by  which  npirit  ran  act  u|ion  body,  wherever 

the  sool  bi«is  it  to  go  and  enables  it  to  act.    Wlien  death  se- 

paraiei  the  intrllcccual  and  spiritual  from  the  BMterial  part, 

the  mtrfjdu'iti'in  of  a  fluid  homogeneous  with  the  nervoia,  or 

rvUied  to  It  by  a  galvanic  battery  can  put  tho  nerves  in  ac- 

tvQ,  lift  ilie  cyc-lids  move  the  limbs,  but  though  the  action 

W  the  intellectual  part  may  thus  be  imitated,  in  newly  de- 

3* 
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c«A30d  ptrsoR%  tin  there  are  no  signs  of  ^turning  mteRi- 
gwct;  these  h  n^  Kfe,  no  voluntary  action,  not  a  trace  ef 
the  spiffiHial  agent  that  has  been  summoned  from  its  dwell- 
iDg,  Whenre  it  follows,  that  though  the  organization  is  that 
h¥  which  the  intellectual  and  governing  power  manifests  its 
presence  and  inhabitation,  still  it  is  evidently  something  dis- 
tinct from  and  independent  of  it.  < 

Mr.  Lyell  has  so  fully  considered  that  part  of  Lamarck's 
hypothesis  which  relates  particularly  (e  the  transmutation  of 
species*  and  so  satisfactorily  proved  their  general  stalnlity, 
that  it  is  unnecessary  for  me  to  enter  more  particnfairly  iqto 
that  subject*  I  mu!§t  therefore  refer  the  reader  to  that  portion 
of  his  wofIl^ 

Let  us  lastly  inquire,  to  whom  or  what,  according  to  our 
author,  God  has  given  up  the  reins ;  whom  he  has  appointed 
his  viceroy  in  the-  government  of  the  universe.  Nature  is  the 
second  power  who  sits  on  this  viceregal  throne,  governing  the 
physical  universe,  whom  we  should  expect  to  be  superior  in 
intellect  and  power  to  angel  and  archangd-^but  no-»he 
defines  her  to  be — **  An  order  of  things  composed  of  objects  in* 
dependent  of  matter,  which  aredetermined  by  the  observation 
of  bodies,  and  the  whole  amount  of  which  constitutes  a  power 
unalterable  in  its  essence,  governed  in  all  its  acts,  and  con- 
stantly acting  upon  all  parts  of  the  physical  universe.*^  And 
again*  Nature  he  affirms-consists  of  non-physical  objects,  which 
are  neither  beings,  nor  bodies,  nor  matter.  It  is  composed  of 
motion;  of  laws  of  every  description;  and  has  perpetually  at 
its  disposal  space  and  time.^ 

With  respect  to  the  agency  ofthis  vicegerent  of  Deity,  he 
observes  that  Nature  is  a  blind  power  without  intelligence 
whloh  acts  necessarily.^    That  matter  is  her  sole  domain,  of 

^    a:  XM.  ly'Aiif*  iyy.  xaL  Alt.  i»W«rt,.S77. 


r,  dm  can  neiUier  create  nor  dailfojr  a  aagie 
llMNigh  ihe  modiftet  it  cootiniiaUj  in  evarj  waj  and 
•f«rj  fiwnv— and  cawet  the  exiitence  of  all  bodiai  of 
—ttitr  it  OHontially  the  bate ;— and  that  in  our  globe 
il  m  dm  tint  hat  immediately  given  exittance  to  Yegetabloi» 
loaniBmli^aa  well  as  toother  bodiei  that  are  there  to  be  met 

From  tfaBM  ttatementap  though  be  appears  to  admit  the  ei- 
of  a  Deityv  and  that  he  is  the  primary  author  of  all 
yet  ha  considers  tiim  as  having  delegated  his  power  to 
as  his  vicegerent,  to  wlxae  dispomi  he  has  left  all  ma- 
terial sahsistcQces,  and  who»  according  to  him,  is  the  real  crea- 
isr  of  all  the  ferms  and  beings  tliat  exist,  and  who  maintains 
the  physical  universe  in  its  prcwnt  state.  It  is  not  quite  clear 
what  opinion  he  held  with  re»pect  to  the  creation  of  matter. 
ss  ha  no  where  oipread  y  stcribcs  it  to  God;  thoi^  since  he 
csdsdss  nature  from  it,  we  may  infer,  unless  he  thought  it  to 
bederaal,  that  he  mesnt  it  should  be  ascribed  lothe  Deity: 
bgU  if  MKh  was  his  opinion,  he  ought  to  have  stated  it  dis- 
'HVtly  and  broadly;  which  he  certainly  would  have  done  had 
:j;(cU  any  aniiely  to  prcieiit  ini^reprcMriitation.     As  it  it,  his 
*»od  It  ail  exact  (:ounler|i»rt  of  the  ^chI  of  Epicurus,  who 
nt*nf(  .ill  to  nature  or  rhancc,  takes  ito  farther  care  or 
hou^ht  (or  I  be  worlds  to  which  he  had  |;ivcn  being. 
Bst  what  is  this  mighty  and  next  to  omnipotent  power, 

Thit  ST^at-|^iMlino(her  of  bU  cmtum  brtd« 
Omt  Nalurv  cvrr>oiii^,  but  full  ofcUt 
Sun  mawingt  yet  imnuivcd  frucn  h«r  ttctl; 
t'lwr^ii  of  •!!}-,  >ct  ofall  bchckii 
lliut  kitting  in  her  tlifonc 

a^iDtly  tings  our  great  bard  of  allegory.' 

this  great-grandmother  of  the  whole  creation*  who» 


2    .V.  Ihd  I/HUt.  Smi.  UiL  Art.  ykiure,  369,  r6. 
-    Va#ffic  Q«f«sr,  B  vif.  c.  vil  it.  tJ. 
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acoording  to  our  aathor»  takes  all  trouble  off  the  haodaoT  the 
God  of  godty  sitting  as  it  were  in  his  throocy  and  directang 
and  upholding  all  things  by  the  word  of  her  poweryp-x-whst  is 
she?  Is  she  not  ni  least  a  secondary  spirit,  oo-extensive  with 
the  physical  universe  which  she  forms,  and  the  limits  of  which 
alone  terminate  her  action  ?  This  the  various  and  wonderful 
operations  attributed  to  her  by  this  her  worshipper  would  pro- 
claim her  to  be.  How  then  are  we  surprised  and  astonished 
when  studying  and  weighing  every  scruple  of  his  definitions 
of  this  his  great  Diana  of  Ef^esus,  and  casting  them  up,  we 
find  at  the  foot  of  the  account  that  she  literally  anKMjnts  to 
NOTrtNO.  That  she  is  a  compound  of  attributes  without  any 
subsistence  to  hang  them  upon.  His  primary  character  of  her, 
on  which  he  insists  in  every  part  of  his  works,  declares  her  to 
he  an  Order  of  Things.  What  idea  does  this  phrase  c<Rivey  to 
the  mind  1  That  of  things  arranged  and  acting  in  a  certain 
order.  But  no — ^this  is  not  hisi  meaning.  She  is  an  order  of 
things  composed  of  objects  independent  of  matter.  These  ob- 
jects are  all  metaphysical,  and  are  neither  beings,  nor  bodies, 
nor  matter.  But  if  she  is  not  a  beings  she  can  haye  no  exbt- 
once.  Ycd,  says  our  author,  she  is  composed  of  moHan,  But 
what  is  motion  considered  abstractedly,  without  reference 
to  the  mover  or  the  movcdt  Like  its  negative  re$tf  it  is 
nothing.  He,  Whose  goings  forth  have  been  from  of  oU^from 
fzei'lasting^  is  the  First  Mover,  and  the  motion  which  he 
hath  generated  in  his  physical  universe,  was  communicated 
by  Him  to  existences,  which  he  had  created  and  formed  to 
execute  his  will,  and  by  them  to  others,  and  so  propagated, 
as  it  were,  from  hand  to  hand,  according  to  his  laws,  till  tho 
universe  was  in  motion  generally,  and  in  all  its  systems  and 
their  several  members.  The  Deity,  at  once  the  centre  and 
circumference  of  creation,  going  forth  incessantly,  all  the  sys- 
tems that^  form  the  physical  universe,  severally  concatenated 
into  one  great  system,  responding  to  his  action,  and  revolving 


imoMioTiM*  uxiii 

wmilmwmi  in  thai  central  and  circmnfisrenlial  feun- 

Kgbl  and  glory.'  that  Spiritaal  Sun  of  the 

ef  ijaleme»  of  which  ererj  tun  of  everj  tytteiD 

a  tffa  aad  eyoiboL    To  Him  be  ascribed  the  Glorj.  and  the 

V  and  the  Kingdom,  in  matU  mKttlcmmt  Amen. 

object  which  Lamarck  comidert  as  conelituting 
ii  Zmiu    But  law  considered  abstractedly  is  also  no* 
It  may  exist  in  the  Divine  coansels»  but  till  it  is  promul- 
•ad  powers  appointed  and  empowered  who  can  enforce 
a?  as  Efcewise  other  objects  brought  into  existence  upon 
it  can  act,  or  that  can  obey  it ;  it  is  a  word  without 
or  cftct    As  in  order  to  motion  there  must  be  a  mover 
— Mfthmg  to  be  niovedt  so  in  order  to  a  potential  law,  as 
as  a  pcaomlgator,  there  must  be  a  being  to  enforce  it 
laelher  to  obey  it 
Wick  regard  to  his  third  ingredient,  irpoos  and  time^  the  tbea- 
of  Nature's  operations;  they  give  her  no  subsist- 
itiO  reaMtos  a  nonentity;  therefore,  as  defined  by  our 
;  she  m  moiUmg^  and  can  do  nothing, 
■n  ahhoogh  nature,  as  defined  by   Lamarck,  consists 
OKfriy  of  abstract  qualities,  independent  of  any  c»ence  or 
and  therefore  can  neither  form  any  thing,  nor  operate 
what  a  already  formed ;  vet  would  I  by  no  means  be 
as  contending  that  there  arc  no  inier-offtmU  be- 
God  and  the  visible  material  world  hv  which  he  acts 
ifos  it,  and  as  it  were  takes  lidld  of  it ;  by  which  he  has 
CMMeaced  and  still  maintains  motion  in  it  and  its  parts; 
"^aiag  It  to  obter^'e  certain  general  and  local  laws:  and 
iflaik  m  the  whole  and  every  part,  thuse  several  powers 
^  operatkms  that  havr  hei*n    thiin   produced;   that   Sf** 
''^  tad  rouoterariirMi  every  where  obiervahle,  hy  which 
^J  ihap   are  maintained  in   their   places;   observe  their 

>  Dna  DBiaiM  ctpu,  llcnn.   /'<u<or.  I.  lu  lUiwi  1.  Iren.  4^.  ilnrci 
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regtdar  motions  and  revolations;  and  exhibit  all  thoae  phe* 
nomena  that  are  produced  under  certain  drcametaaoeii 
Whatever  names  philosophers  have  used  to  desqrnate  WMh 
powers,  the  J  have  a  real  substance  and  being,  and  are  a  some- 
thing that  can  act  and  operate,  and  impart  a  momentum. 

Lord  Verulam's  two  hands  of  nature,  whereby  she  chiefly 
worketh,^  heal  and  cold,  synonymous,  according  to  some,  with 
poMtive  and  negative  electricity  f  the  plastic  natum  of  Cad- 
worth,  and  some  of  the  ancients ;  the  spml  of  naiure  of  Dr. 
Henry  More  f  and  the  ether  of  Sir  Isaac  Newton,  all  seem  to 
express  or  imply  an  agency  between  the  Deity  and  the  vih- 
ble  world,  directed  by  him.  Attraction  and  repulsixm ;  cenbri' 
petal  and  centrifugal  forces^  or  universal  gravitationf  all  imply 
a  power  or  powers  in  action,  that  are  something  nx>re  than 
names  and  nonentities,  that  are  moving  in  two  directions,  and 
consbt  of  antagonist  forces. 

If  we  consult  Holy  Scripture  with  the  view  of  ascertaining 
whether  any  or  what  terms  are  therein  employed  to  express 
the  same  powers,  we  shall  find  that  generally  speaking  the 
word  heaven,  or  the  heavens,  and  symbolically  the  chembtm, 
are  used  for  that  purpose.  But  upon  this  subject,  which  has 
considerable  bearing  upon  the  doctrine  of  instinct,  I  shall  en- 
large in  a  subsequent  part  of  this  introduction. 

Having  stated  Lamarck's  hypothesis  with  respect  to  na- 
ture, the  goddess  which  he  worshipped,  and  which  bedecked 
with  divine  attributes  and  divine  power,  I  shall,  as  briefly  as 
possible,  give  some  account  of  his  theory  of  life.  Life  indeed 
IS  a  subject  that  hath  puzzled,  doth  puzzle,  and  will  puzzle  phi- 
losophers and  physiologists,  probably  till  time  shall  b^  no  more. 
Thus  much,  however,  may  be  predicated  of  it,  that  both  in  the 
vegetable  and  animal,  like  heat,  it  is  a  radiant  principle,  show- 

1  Bacon's  works,  iii.  Nat.  HUt,  Cent.  i.  p.  69. 

2  See  Lit,  Gaz.  Janoaiy  7, 1835,  p.  43. 

3  See  aboTe,  p.  333. 
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jg  iuclf  by  MicceMve  developmenli  for  a  limited  period, 
»mrywg  accordtng  to  the  tpecies*  when  it  begim  to  decline 
aad  taaMy  is  extingimhed :  that  •ometimct  alio,  like  hcatt  a» 
m  Ike  Med  of  the  vegetable  and  egg  uf  the  nuimal,  it  is  la* 
M  oianifefttiiig  itself  by  developiiieul,  till  at  is  tfubniittcd 
action  of  imponderable  fluids,  convoyed  by  mointure  or 


to  return  to  our  author.  *' We  Iwve  seen/'  says  he^ 
*tkat  tbe  life  which  we  remark  in  certain  bodies,  in  lome  sort 
itaeaMcd  nature,  inM>much  that  it  is  not  a  being,  but  an  or- 
der of  things  animated  by  movements;  which  has  also  its 
pwcr,  its  fiiculties,  and  which  exercises  them  necessarily 
akilc  il  exists.*  He  abo  ascribes  these  vital  muvements  to  an 
cause.  Speaking  of  the  imponderable  incoercibk- 
and  specifying  heat,  electricity,  the  magnetic  fluid,  Ju. 
la  wliMrh  he  is  inclined  to  add  li^ht,  he  says,  it  is  certain  tliat 
tkiem,  or  certain  of  them,  the  phenomenon  of  life 
be  produced  in  any  bodj.*  Now,  though  heat. 
declntily.  Slc  are  necessary  to  put  the  principle  of  life  in 
akoCJDO,  thev  evidently  do  not  impart  it.  The  seed  of  a  ve- 
CtiMhk^,  or  il»c  f^i;  of  a  bird  have  euch  of  them,  if  I  may  ui 
ipeak.  a  yunKtum  ialien$,  a  racliiitiiii:  principle,  which,  under 
:<ttftiD  c<rruiiistanccs,  thev  Cjin  reuin  in  a  latent  Mtate,  for  a 
rniii1rraf>i<'  tinK*;  but  if  once  llint  prin<:i|ile  i»  extinct,  noappli- 
'jiion  U  beat,  'tr  electricity,  under  anj  form  can  revive  it,so  a5 
SoconHmm.*'  any  dcvebpment  <»f  the  germ  it  animated.  £x- 
havc  been  made  upon  human  bodies;  and  those  ol 
aninutK  which,  by  the  application  of  galvanism,  after 
Jealk.  httve  exhibited  various  muscular  movements,  such  as 
jAm%  the  eye-lids,  moving  the  arms  and  legs,  6u:.  but  though 
illy  produced  by  the  will  acting  by  the  nerves  upon 
have  thus  been  generated  by  a  species  of  the  elec- 

mFmi^yim.  9  JW.L43. 
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trie  fluid,  proving  its  affinity  with  the  nenrous  powef  or  fliiid» 
jet  the  subjects  of  the  experiment,  when  the  action  was  inter* 
mitted,  cobtinaed  still  without  life ;  no  retnrn  of  that  power  or 
essence  which  was  fled  for  ever,  being  effected  bj  it,  which 
seems  to  render  it  clear  that  neither  caloric  nor  dectricitj, 
though  essential  concomitants  of  life,  form  its  essenoe^ 

I  trust  I  may  render  some  service  to  the  cause  of  truth  and 
science,  if  I  again  revert  to  the  subject  which  I  menUoaed  at 
the  beginning  of  this  introduction,  I  mean  the  study  of  the 
word  of  God,  together  with  that  of  his  works,  with  the  view 
to  illustrate  one  by  the  other. 

The  great  and  wonderful  genius  before  alluded  to.  Lord 
Verulom,  who  laid  the  foundation  upon  which  the  proud  struc> 
ture  of  modem  philosophy  is  erected,  who  banished  from  aeU 
ence  the  visionary  theories  of  the  speculator,^  and  the  un* 
founded  dogmas  of  the  bigot,  and  made  experiment,  and,  as  it 
were,  the  anatomy  of  nature,  the  root  of  true  physical  know- 
ledge;  warns  the  philosopher  against  making  holy  scripture 
his  text  book,  for  a  system  of  philosophy,  which  he  says,  is 
like  seeking  the  dead  amongst  the  living.'  I  am  disposed, 
however,  to  think  that  this  illustrious  philosopher,  by  thisob* 
servatbn,  did  not  mean  to  exclude  all  study  of  the  word  of 
God,  with  a  view  to  discover  what  is  therein  delivered  con- 
cerning physical  subjects,  for  he  himself  speaks  of  the  book  of 
Job,  as  pregnant  with  the  mysteries  of  natural  phikisopby  ;* 
but  hb  object  was  to  pobt  out  the  evil  effect  of  a  superstitkNis 
and  bigotted  adherence  to  the  letter  of  scripture,  concerning 
which  men  were  very  liable  to  be  mistaken,  and  of  inattentkm 
to  its  spirit,  which  is  averse  to  all  persecutbn,  so  that  peraons 
of  a  philosophic  mind  might  not  be  interrupted  in  their  invest!- 
gationsof  nature,  by  the  clamours  of  menacesof  mistaken  men. 

In  the  dark  ages,  anterior  to  the  Reformation,  soperstitioR 

3  ITli  Aipr.  L  iz.  c  1,  i  47|  cd.  1740i 
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tte  wtmi  of  true  and  rational  religion.  Ye  do  err^  n<4 
Um  Smphmf^  was  an  obfiervation  almoit  aniverMllj 
The  armed  hand  ofauthorit  j  was  lifted  up  agaiml 
aaendearoured  to  interpret  either  Ifcripture  or  nature 
and  rational  principles.  Everj  such  eflbrt  was  Ire- 
reprobated  er  rtflAerfratBnd  persecuted  asa  danger- 
peslilent  heresy :  thus  every  avenue  to  the  di^coverj 
•f  tnii^  either  in  reii^on  or  science,  was  attempted  to  be 
rlaaed.  This  evil  spirit  it  was  \h\i  pro9cribed  the  »jstem  of 
Copemkw*  and,  because  it  appeared  contrary  to  the  Ictkr  cH* 
feripcare,  persecotcd  Galileo   for  affirming  that  the  earth 

the  sun.  I»rd  Verulam  clearly  saw  the  evil  con- 
that  would  result  to  the  cause  of  true  philosophy, 
if  Ike  sober  study  of  nature,  and  all  cipcrimental  research  into 
die  wnrfcs  of  rreatinn.  were  to  he  denounced  as  impious,  be- 
'  of  some  seeming  drtcordance  with  the  letter  of  Scripture, 
a  narrow-mindtrd  theologian  could  not  discern 
the  writers  ofthe  Bible  adopted  popular  phraseology,  in 
to  the  innocent  prejudices  and  uninformed  no- 
dcffWjiodiiies  of  thtiM:  to  uliom  they  nddrcAjtcd  themselves; 
and  be  tbcrcfore  employed  .ill  the  enen^y  of  his  powerful  mind 
ta  pervuade  the  leanird  tlieolti'.M.'in,  that  for  the  discovery  of 
pbvMcal  truth  u-c  mi]«it  linvc  reroiipcc  to  induction  from  ex- 
pmiDcnt  and  S(»bfrly  ci inducted  inve?<ti^ntion  of  physirni  phe- 
nomena, while  for  spiritual  we  should  seek  to  draw  living 
wafer*  from  the  fountain  of  lil'c  contained  in  Scripture.  The 
SMe  was  not  intended  to  make  us  philo^iphcn,  but  to  make 
m  mwc  unio  salvation. 

Bot  H  dors  not  follow,  becni^ie  we  arc  to  wck  for  relipous 
tmfh  prinripally  in  the  Bible,  that  we  nn  derive  none  from 
f be  iiodj  fjf  natural  objects ;  nor,  on  the  contrary,  because  wr 
are  ool  to  go  to  the  Bible  for  a  system  of  f  hitosophy,  that  no 
pfcAiwiphical  troths  are  contained  in  it.    Tlie  Scriptore  ei- 

that  the  invisible  things  of  lioJ  may  be  undcr- 
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fttood  bj  the  things  that  are  made — and  if  we  may  hare  rt* 
course  to  the  works  of  creation  as  well  as  to  revelation  to  lead 
us  to  the  knowledge  of  the  Creator,  we  may,  on  the  other 
hand,  by  parity  of  reason,  without  meriting  any  reprehension, 
inquire  into  what  God  has  revealed  in  Scripture  concerning 
the  physical  world  and  its  phenomena.  Lord  Bacon  hiniself 
observes,  that  Philosophy  is  given  to  religion  as  a  most  faith- 
ful handmaid;  since  Religion  declares  the  will  of  God,  and 
Philosophy  manifests  his  power, — and  he  applies  to  th»  our 
Saviour's  reproof  of  the  Jews.  Ye  do  err^  not  knomhig  the 
Scriptures  nor  the  power  of  Ood»  That  is,  ye  have  not  endea- 
voured to  know  him  by  a  right  mode  of  studying  either  bb 
word  or  his  works.  The  study  of  both  is  necessary  to  the  right 
understanding  of  either-^we  cannot  rightly  understand  God's 
word  without  a  knowledge  of  his  toorks^  and  perpetual  appeal 
is  made  to  bis  works  in  his  word;  neither  can  we  perfectly 
understand  his  works  without  the  knowledge  of  his  word. 

The  penetrating  mind  of  Bacon  clearly  perceived,  that  if 
supposed  statements  of  Scripture  were  made  the  sole  test  by 
which  phikMophical  systems  were  to  be  tried,  there  was  an 
end  of  all  progress  in  science,  no  use  in  making  experiments, 
or  pursuing  a  course  of  inductive  reasoning.  And  this  was 
the  temper  of  the  age  in  which  he  lived;  light  was  beginning 
to  spring  up,  and  because  it  was  novel,  it  was  thought  to  be 
lieretical  and  subversive  of  Scripture.  But  men^s  minds  are 
now  much  altered  in  this  respect,  and  there  is  no  danger  of 
persecution  on  account  of  heterodoxy  either  in  religkMi  or  phi* 
losophy.  In  fact  the  tide  seems  turned  the  other  way,  and 
a  clamour  is  sometimes  raised  against  persons  who  consult  the 
revealed  word  of  Grod  on  points  connected  with  phikeopby  and 
science.  But  surely  if  the  Scriptures  are,  as  we  believe,  a 
revelation  from  the  Creator  of  that  worM  concerning  which  we 
philosophiae,  and  if  some  parts  of  them  do  contain  mysteries  of 
natural  phik)sophy>  as  Bacon  himself  contends  they  do^  some 


•n  doe  lo  Um  word  of  God»  udl 

be  cMnwd  by  tboie  who  appeal  to  U  oe  aaj 

even  if  their  eppeel  origbiatei  ie  m  odmNi- 

■ynlirpwititinn  of  eoj  pert  of  it ;  the  nne 

li  aede  Ibr  diOBe,  end  tbej  ere  nieoy,  whoiei^ 

here  mode  opoo  aooie  diete  of  the  lUee* 
who  oelea  we  admit  hii  TeneraUe  oeoMebe, 
toe  Aere  h  that  dirtinclioo,  may  he  termed  die 
of  aMdere  phOoeopbyt  I  hafo  not  the  mort  dfalaet 
of  detrectje^  from  the  tpteodour  of  hii  merili^  or  of 
eay  thieg  from  the  apMwot  of  the  vaat  debt  wMeh 
i;  bet,  as  I  liafo  before  obeerred,  mankiBd, 
ageib  iaiTe  lieen  prooe  almoit  to  idolise  Uioee 
tbiy  were  faMkbled  for  eoy  weighty  beoetli^  or  to 
ep  as  ioTenlers  of  onfid  erl%  or  maileffe  of 
Gratitnde,  iadeedt  demandi  that 
God  bee  enriched  with  ea- 
by  the  dne  eierdie  of  wblob  they  hafe 
In  f  fir  Ion  of  the  humen  race,  ihould  be  loved  end 
hi|{hly  for  their  fenrices;  but  when  we  look  only  at  the 
,  end  tee  not  the  hand  of  Supreme  Benevolence  that 
it  for  our  benefit,  we  then  overvalue  man  and  onder- 
Ood;  putting  the  former  into  the  pbce  of  the  latter,  and 
an  idel  of  him ;  and  if  any  will  not  wonhip  thb  idol, 
ii  raked  egaimt  them,  and  they  are  almoet  perw- 
Oer  greet  phthaopher  himself  complains  of  thb  ten- 
dncy  ieovcnraloe  individuals  as  the  cause  and  source  of  greet 

:  he  considers  it  as  a  kind  of  fascination  that 
mankind.' 

is  tcieiitib  detMiiil,  ct  Icre  inauitavit 
ct  vinmanv  qui  in  philoMipIwi 


Titfulcfn  ita  Ggmvcriiil.  lit  cnoi : 
)  nas  pcAucniil.     Am,  Org&m.  t  u  iphor.  Si. 
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Since  the  time  of  Bacon,  philosophers  and  inquirers  into  na- 
ture have,  for  the  most,  strictly  adhered  to  bis  rule,  if  such  it 
may  be  deemed ;  and,  with  the  exception  of  a  single  sect,  who 
perhaps  have  gone  too  far  in  an  opposite  direction,^  have  made 
little  or  no  inquiry  as  to  what  is  deliyered  in  Scripture  on  phy-  . 
sical  subjects,  or  with  respect  to  the  causes  of  the  various  pbe* 
nomena  exhibited  in  our  system,  or  in  the  physical  universe : 
but  surely  it  is  a  most  interesting,  asi  well  as  novel  field  of 
study,  for  the  philosopher  to  ascertain  what  has  really  been 
revealed  in  Scripture  on  these  great  subject^.  The  opinions  of 
the  ancients  upon  this  head  have  been  investigated  and  can- 
vassed, and  an  approximation  traced  between  them,  in  some 
respects,  to  those  of  modern  philosophers;^  if  the  same  diligence 
was  exercised  upon  the  Scriptures,  we  might  arrive  at  inform- 
ation with  regard  to  the  great  powers  that,  under  God,  rule 
the  physical  universe,  which  it  is  hopeless  to  gain  by  the  usual 
means  of  investigation. 

But  the  great  difficulty  lies  in  the  interpretation  of  those 
passages  of  Scripture  that  relate  to  physical  Phenomena. 
Bacon  often  repeats  these  words  of  Solomon,—//  is  the  glory  if 
God  to  conceal  a  thing.  As  Moses,  when  he  descended  from 
the  mount,  was  obliged  to  veil  his  face,  because  the  Israelites 
could  not  bear  its  effulgence  ;^  so  the  Deity  was  pleased  to 
conceal  many  both  spiritual  and  physical  truths  under  a  veil 
of  figures  and  allegory,  because  the  prejudices,  ignorance,  and 
grossness  of  the  bulk  of  the  people  could  not  bear  them,  but 
they  were  written  for  the  instruction  and  admonition  of  those 
in  every  age  whose  minds  are  liberated  from  the  misrule  of 
prejudice,  and  less  darkened  by  the  clouds  of  ignorance ;  bat 
still  it  requires,  and  always  will  require,  much  study  and  com- 
parison of  one  part  of  Scripture  with  another,  to  discover  the 

1    The  Hutchikiiofiums. 

9    See  Prof.  Dtnbeny's  Introd.  to  the  Stank  Theory ,  13. 

3    Eaui.  zzxhr.  29,  fcc. 
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of  flaaf  of  dMM  paangei  of  fferiptofe  iiUdi  Mlito 

MfaA  to  dMT  Hebrews  obienrei  flMt  ihe  muntf  ti 
OsA  KVMled  Uneir  to  die  udeot  woild  and  die  Je*"^ 
bj  diridiiig  hit  cnmmuniaUiDiw  into  flHflD]r 
#Hverad  ttt  diflefent  tbnest'  wid  by  dodnDK  Iben 
of  ig«ra»  and  iin|ieitlm  dien  luder  dUtieiit 
»*  »  dMt  fa  order  to  get  a  oomct  BodoB  oTdMBi 
tooooqMtfe  one  part  of  Scriptoro  wHb  anodMfV 
la  awijl^  ^ivdl  die  va  Anm  figures  ander  iddeb  diej  are 
aad  die  ase  of  diem  on  odier  oocanons:  and  alM 
flto  andcs  in  whicb  diey  were  conHnmncated  to 
OS  dtoprophetf  wbedier  fa  a  vUon  endbitod  tobfai 
{ faadream  when  asleep;  omndereertafaacli^ 
■e  waa  osBNnaiiaeQt  or  oj  unnieame  nspiraiiOB  ei* 
.    SodiatifwewUitoascertafa^veaii- 
iagos  My  parflcwar  sjflsbolf  or  of  die  tenas  fa  wndi  any 

■  aMMO  DooB  God  fa  Holy  8cflpCiiffC{  we 
he  satiifiad  by  stadyhg  nMrely  die  piswge  andelp 
oar  eye*  bat,  conparing  spiritual  things  with  spbritual,  haU 
dto  faning,  as  it  were,  by  considering  all  those  pas» 
the  same  thfag  is  alluded  ta 
It  is  to  be  observed,  that  in  all  the  communicataons  wUch  It 
hasplsaeed  the  Deity  to  make  of  hii  will  to  mankind,  respect 
•  had  to  the  then  otote  of  «KietT»  and  the  progress  of  know- 
le%e.  arto»  aad  ciriCxation— fight  was  imparted  to  them  as 
tbey  wcf«  able  to  bear  it;  they  were  fed  with  milk  when  they 
'oald  ast  digest  strong  meat  Prejudices  take  uiually  so  firm 
4  bsid  apoa  the  balk  of  any  people»  that  to  attack  them  di^ 
rfcdy,  iMtead  of  openingt  ckscs  all  the  avenues  to  the  heart 
Even  the  most  calghtened  fa  soose  re4Mcts»  fa  others  are  often 
doariniea :  and.  thercferc*  it  is  onlv  bv  inuiartinf 


3  iWvf  ^•■i. 
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truth  Here  « lillle  and  there  a  tiiUef  aa  circumstaDces  aJbdt,  and 
embroidering  the  veil,  under  which  we  are  obliged  to  soften  the 
effulgence  of  her  lightt  with  varied  imagery,  darkly  sbi^dowiag 
out  her  mysteries,  that  a  way  is  prepared  for  her  final  triumph 
and  universal  reception.  She  is  often  A  light  thining  in  a  dark 
;>/acevgradaaIly  expelling  prejudice  and  error,  and  shining  mere 
and  more  unto  the  perfect  day. 

It  was  not  so  much  necessary  for  the  conversion  and  re- 
formation of  mankind  to  make  them  philosophers  as  to  make 
them  believers.  The  great  bulk  of  mankind  were  ignorant 
and  uninstructed  persons,  whence  in  order  to  win  their  intteB- 
tion,  it  was  necessary  to  address  them  in  a  language  which 
they  understood,  and  in  a  phraseok^y,  with  respect  to  phy- 
sical objects,  to  which  they  were  accustomed,  and  as  those 
objects  appear  to  the  senses.  Thus,  the  moon  is  called  a 
great  light,  because  she  appears  so  and  is  so  to  us,  though 
really  less  than  the  planets  and  Qxed  stars;  the  sun  is  said  to 
risef  and  other  parallel  expressions,  which  are  true  with  re- 
spect to  us,  and  to  the  appearance  of  the  thing,  though  not 
with  respect  to  the  fact  physically  considered.  When  the 
sacred  writers  speak  of  the  Deity  in  terms  borrowed  from 
the  human  figure,  as  if  he  had  hands,  eyes,  feet,  and  the  Iike» 
and  as  if  he  was  agitated  by  human  passions,  it  is  for  the 
sake  of  illustrating  the  Divine  attributes  and  proceedings  by 
those  passions,  faculties,  senses,  and  organs  in  man,  by  which 
alone  we  can  gain  any  idea  of  what  may  be  analogous  to 
them  in  the  Divine  Nature 

But  though  such  condescension  is  shown  by  the  Holy  Spirit 
to  the  ignorance  and  imperfections  of  his  people,  by  adopting, 
as  it  were,  a  phraseology  founded  upon  their  innocent  errors, 
and  those  misapprehensions  of  things  into  which  they  were 
led  by  their  senses :  it  is  not  thence  to  be  concluded  that  this 
popular  language  pervades  the  whole  of  the  Holy  Word ;  or 
that  it  is  impossible,  or  even  difficult,  to  distinguish  things 
spoken  ad  capium^  from  statements  relating  to  the  physical 


I 


•f  ^ptani  wfeiek  an  li  to  nMbai  • 

to. 


to  nitara,  or  tWnjinbokMlN^ 
olJMiMrycfc  Oia  emptoyad  wd  *wctoi  as 

to  llw  imMlioB  and  fVfWBMat  «r  tha  iloto  «a 
af tha «Ma aaitanai    "* rTnt "Tn* wji IhnM, 

aacafitalorpjnuBid  tolha  piida  of  OMSi 

tolatlacf,  lay  tha  InniidatioM  of  a  Iw^ 
"I 


Ikat  may  laad  oi  wto  an  avaaoa  tanntoati^g  to 

which,  ihoi^  BoC  araetod  to  tha  tooDaa  told. 

i!  to  aafcral  potoia  lahlhy  to  phyrfeal 

which Ukaow to darfaMH.   IWMooaical 

aad  tha  SolooMioiaa  taonfa  wara  bath  avaetad  ad 

toia|top|iorthaflpiritaraaB;  botthaAiapar  aAv 

AowD  to  Moan  to  Iha  aMNMt^  aad  tha 

g^faa  by  David  ID  BoloBMOb  wtoch  it  ii 

to  Aatf  tylto  iS^.  and  which  JUopcA 

im  wntimg  (or  cooiroil  to  wriling)  Ay  ki$  hud 

*  Mowp  if  thoK  bolj  plMccs  were  erected  cAcr  a  pat- 

dtoiady  toniiihodf  thai  palCem  doubllea  was  tigmfictmlt. 

iaiaadad  to  aaswer  Moie  important  purpoce.    The  great 

which  the  Deity  had  in  view  by  the  telection  of  the 

aation*  was  to  prevent  all  IcnowMge  of  himaelf,  as 

and  Governor  of  the  world,  from  being  loUUy  ol»- 

inam  the  mindiof  men,  and  to  keep  alive  the  ezpec- 

afliw  pronwed  aeed*  wlio  was  to  eflect  the  great  deliver; 

af  amnlitod  from  the  yoke  and  oonaequencoi  of  iin^and 

of  Batoa    Had  il  not  been  fcr  thii  item  the 
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worship  of  those  powers  and  intermediate  agents  by  which 
Grod  acts  upon  the  earth  and  the  world  at  large,  and  produces 
all  the  phenomena  observable  in  the  physical  universe;  of 
their  symbols ;  or  of  deified  men  and  women,  wodid  have  en- 
tirely superseded  the  worship  of  their  Aliiighty  Author,  and 
the  whole  earth  would  have  been  so  covered  by  this  palpable 
darkness,  that  no  glimpse  of  light  would  have  been  left  to 
foster  the  hope  and  prove  the  germ  of  a  future  day  of  glory. 
The  great  object,  therefore,  of  the  Godhead  being  the  asser- 
tion of  his  own  supremacy,  and  to  proclaim  his  own  agency 
by  the  powers  that  are  known  to  govern  in  nature,  it  was  to 
be  expected  that  a  tabernacle  or  temple  erected  after  a  pat- 
tern furnished  by  the  Deity  would  conspicuously  do  this. 

But  before  I  enter  farther  into  this  mysterious  subject,  it 
will  be  proper  to  obviate  an  objection  that  may  be  alleged, 
vi^  that  it  is  incongruous  and  out  of  place  to  introduce,  into 
a  work  like  the  present,  any  inquiry  into  the  nature  and  con- 
tents of  the  Jewish  temple,  especially  the  meaning  of  (hose 
symbolical  images  placed  in  the  Holy  of  Holies  and  called 
the  Cherubim;  but  when  it  is  farther  considered  that  these 
symbols  are  represented  us  winged  animals  with  four  faces,  and 
that  these  faces  are  thoseof  the  kings  and  rulers,  as  it  were,oftho 
animal  kingdom: — namely,  the  ox,  the  chief  annongst  cattle; 
the  lion,  the  king  of  wild  beasts;  and  the  eagle^  the  ruler  of  the 
birds ;  and  lastly,  Man,  who  has  all  things  put  under  his  feet, 
there  seems  to  be  no  slight  connexion  between  the  chernbim 
and  the  animal  creation.  If  we  regard  the  antitypes  of  these 
images  as  exclusively  metaphysical,  this  argument  will  not 
hold ;  but  if,  as  I  hope  to  prove  from  Scripture,  they  consist 
o( physical,  as  well  as  metaphysical  objects,  by  which  the.  Deity 
acts  upon  the  whole  animal  kingdom,  and  particularly  in  all 
instinctive  operations,  I  trust  I  shall  be  justified  in  entering  so 
fully  into  this  interesting  subject.  In  this  inquiry  I  have  en- 
deavoured to  guide  myself  entirely  by  the  word  of  God,  com* 


unooooTwr.  sir 


tfmiimmlAu^BwUktfiHhml:  at  Ui>  maa  tiag  laUng 
■riionUaoathotBargiiiiMiitib  when  the  OMOtBiaad  to 
it,  thai  hb  Mpfa  fapplj. 
Tka  JcwUi  tabenaicla,  wbicli,  as  Phiio  calk  itt*  was  a  port* 
■Mi iM^iiL tiMiij  ^yUr  nf  fTrriptnrr  Irnninw  wii  rtiiMhil  IiiIm 
cwpmdpal  paitoior,according  to  the  apoelk  tothe  Hdmwa^ 
;  the  first  ef  which  was  called  the  H0I7  Place }  aad 
the  Mast  Holy  Place,  or  the  HolyefHolies.  Thb 
is  expressly  stated  m  Scripture  to  be  a  figaia  of 
''/sr  Ckrid  ii  art  uafsrirf  lafd  At  holy  ftmem  wmit 
WPiikeJ!gmniaflkeirw€tkmiimloBm9mitatlf9 
M  cAcpcsmoe  ^  GaifarmtC^  where  allosioa  is 
iiiiftty  oMide  to  lbs  aooual  entry  of  the  Jewish  lagh  priest 
Ike  aacood  tabeniacle»  as  repraseating  Christ's  ealry  iato 
iiKK  where  the  presence  of  God  was  oMUiifesled.  Now 
seood  tabernacle  represented  the  Heaven  of  HeaTCOSb 
9  we  aaiy  cooclode»  in  which  the  ordinary  sanrioe  aad 
of  God  were  transacted,  was  a  symbol  of  this  world  or 


on  the  suUect  wo  are  ooniderii^    InAa 
was  the  goldea  candlestick  with  iu  seven  lights,  the  table, 
ike  ^ow-bread.     Amongst  the  Jews,  the  candlestick 
10  have  been  regarded  at  a  kind  of  fUmiariumt  repre- 
Ike  solar  syslcfn,  at  least  those  parts  of  it  that  were 
to  the  unassisted  eye.*    It  is  worthy  of  remark  that  the 
lamp,  which  appears  to  be  four  times  the  stao  of  the 
slated  by  Phiki  to  reprcKnl  the  #t«i.    The  Uhle  and  the 
in  a  physical  sense,  may  perhaps  be  regarded  as 
the  earth  and  its  productkNis,  the  table  which 
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^^  imoDiKrriov. 

Aif  ^^f^^tfe  ml  9et»  bdbre  us.  But  as  well  as  a  idmical, 
ihM-  tlkiti9»  kikve  a  metaphysical  or  spiritual  meaniiig.  The 
,ni»i«ilM3ck  ^iiboIuBipg  the  church  and  its  ministerBv  wbo 
v^:^H)mw«l  as  ^Lights  in  the  zoorld,^^ — the  churcbes 
.i«iiifiNlnclaw  ud  the  principal  ministers  ^  Christ  as 

TW  <wtKleot»  of  the  second  Tabernacle,  or  Most  Holj 
WN'  ^»w  to  be  considered ;  these  were  an  ark  or  chest  coolaai- 
11^  ^  iwo  tables  of  the  decalogue,  over  which  was  phoed  a 
^•vifjlktv^  or  mercy-seat  of  pure  gold,  at  each  end  of  which, 
m4  ftmnii^  part  of  the  same  plate,  was  fixed  a  Cher^  or 
$^^^i^«red  Image  so  called.  The  directions  for  the  fabricatioo 
^  tlM)»e  images  are  not  accompanied  by  any  descriptioo  of 
ih^iM.  *rhey  are  spoken  of  as  objects  well  known  to  the  Jews ; 
^11  in  the  prophecy  of  Ezekiel,  they  are  described  as  each 
haviug  four  faces  and  four  wings;  the  faces  were  those  of  a 
Man  and  a  lion  on  the  right  nde ;  the  face  of  an  ox  on  the  left 
liifoi  and  the  face  of  an  eagle :  with  regard  to  their  wings,  two 
w<^r«  stretrhod  upwards,  and  two  covered  their  bodies.  Many 
\^K«»r  |varticulars  are  mentioned  by  the  prophet,  which  I  shall 
im4  hc^re  enlarge  upon.' 

.^  griHit  variety  of  opinions  have  been  held,  both  in  ancient 
Mh)  UHHieru  tiniet,  concerning  the  meaning  of  these  symbols, 
MkI  what  Ihev  are  designed  to  represent,  some  of  which  I 
)ihaU  ii^eiitiiM)  ill  aiK>ther  place.  By  most  modem  theologians 
thi^v  m>ein  to  be  regarded  as  angeh  of  the  highest  rank.  The 
Anul  HHHitUm  of  them  in  Holy  Scriptures  is  upon  the  occasion 
Wl^  tKv^  ^x^Hilftiou  of  our  first  parents  from  Paradise.  "  •^nd  he 
4ihMh^  4»M#  Mf  man;  and  he  placed  at  ihe  east  of  the  gar- 
iMn  4^^  K^H  chttubims,  and  a  flaming  Mword^  which 
k%i^m^  ^¥trjf  wwy,  to  keep  the  way  of  the  tree  of  iife.*'* 
i'V  wn^I  which  in  our  translation  is  rendered  placed j  means 
y<ikVfM^y  €^^std  to  dwtlt^  or  placed  in  a  tabernacle^' 
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Ab  tmtwt  ■fohabW  tkat  is  th*  flMtaMdat 
kid^nadloAJun.  '^Jkdlmemi 
to 
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Vv  jManiBli  la  doBOls  God'i  Drai0no0  in  bii  tAlMnMclB 

Jt  My  be  fcvtrlBBd  al«>  that  io  tlw  an|M»  the 

ii  wtMfly  thU  God  phcod  clMnAioi  at  the  cMtoT 

flf  Edastbot.  as  ii  evidaot  firooi  Um  partidct  piia* 

ID  li;tlMU  to  phcad  there  rt>charabiin,iianidy«ch^ 

flBBenUr  colled  br  thot  oooie*  ood  irare  fiunilior 

Hod  God  given  it  in  oommiMon  to  o^geBc  beii^ 

lokoepiMtfeliond  ward  ot  the  fete  of  FModiietil  woddemoly 
Mid  Bpoathi^aaapoo  other  occawsMt  thalhoMai 
WhoR  wo  fofloct  that  tbeie  n^jitic  bcifliii^  wken  tmljj 
ageiii  were  ijmboli  of  the  divine  pmeneei  and 
Ood  nMdiwiod  hhneeirin  hiitaheraadeand  in  hii  tem- 
plehynclndnndgiefy  when  the  work  wae  flnMied  aocoiding 
an  the  fMlera»  and  the  chernfaim  with  the  ark  and  awrcy<oent 
hi  their  pheei^^  inrely  eome  tuspicton  most  enter  oar 
that  thoM  cbenibiro.  before  the  gates  of  Paradiiet  migfat 
he  elatiooed  there  for  pnrpoeee  connected  with  the  worriiip  of 
God  after  the  falL  Indicatiooe  of  thii  are  discoverable  in  other 
ne  where  it  is  said  of  Cain  and  Abel,  that  they  krmghi 
nnto  the  Lord ;  a  term  implying  that  sacrifices  were 
an  nay  pkcot  according  to  the  fancy  of  the  worship^ 
jlfoin,  after  the  murder  and  martyrdom  of  rightoons  Abel 
by  kb  hrether's  hand,  and  the  divine  sentence  pisssd  opon 
telBMar,  he  says,  "•  BAM  Ikom  kmM  Jrltem  me  oaf  lAu  dky 
>lme  dk/m  qf  Ae  emHk,  mmi/rom  fAy/nce  AM  I  he  kii^^ 
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And  it  18  subsequently  stated^  '^And  Coin  went  ouijrom  the pn- 
sence  of  the  LordJ*^  From  these  passages  it  seems  to  follow 
evidentiy  that  God  was  present,  in  some  restricted  sense;  in 
one  particular  place,  by  departing  from  whicli  Cbin  was  hid 
from  his  faccj  whatever  was  intended  by  that  expression.  In 
this  local  sense,  a  temple  or  tabernacle  dedicated  to  his  wor- 
ship, as  prescribed  by  himself,  might  be  called  h\»pre$ence; 
or  in  a  still  more  peculiar  sense,  it  might  be  so  denominated, 
if  in  its  sanctuary  it  contained  any  symbolical  representation 
of  God's  universal  dominion,  and  of  his  action  every  where; 
or  if  any  cloud  or  irradiation  of  his  glory  waslhere  manifested 
to  his  worshippers.' 

With  r^ard  to  the  flaming  sword,  which  our  translation 
seems  to  put  into  the  hands  of  the  cherubic  watch,  and  which 
Milton  has  so  finely  paraphrased: 

And  on  the  e»st  side  of  the  :gndcn  pbce, 
Where  entrance  up  from  Eden  easiest  dimbib 
Cherubic  watch,  and  of  a  swoid  the  flame 
Wide-waving,  all  approach  ftr  oflTto  fright 
And  guard  all  paasage  to  the  tree  of  life. 

And  again. 

They  looking  back  all  tlie  eastern  side  beheld 
Of  Paradise  so  late  their  happy  seat, 
Waved  over  by  that  flaming  brand,  the  gate 
With  dreadful  fiices  thronged,  and  lieiy  arms^ 

The  Words  in  the  original  may  either  be  understood  meta- 
phorically of  a  flame  like  a  sword,  or  it  may  be  translated  a 
consuming  flame,  a  flame  erf  burning  heat;  the  original  word* 
often  signifying  an  exhausting  and  violent  heat  The  word 
which  we  translate  turned  every  way,*  is  in  Hithpael,  and  sig- 
nifies an  action  upon  itself;  it  is  used  in  the  same  conjugation 

lGcnei.hr.ie.  2  Exod.  xL  34— 3a 
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where  the  tease  teem  to  be  thftt  of  revolnng 
Eaekkl  in  hw  tUod  of  the  cherubiin«  doKribing 
ihe  in  dMit  preceded  their  appeerance,  nys  that  it  infolded 


The  kit  wordsof  the  paasage  in  question,  lo  Avcp  lA^voyo^ 

iktmm^li/etmdmii  of  two  opposite  interpretations^-either  to 

dM  it  op  fron  all  acce«s»  or  to  prevent  it  from  being  wholly 

cIsKd.     Perhaps  the  following  interpretation — that  the  end 

far  which  the  cherubim  and  flaming  sword  were  placed  at  the 

tm$L  of  Che  garden  of  Eden,  was  to  close  for  ever  the  way  to 

Ihe  mU  tree  of  life,  and  also  to  open  the  way  to  one  better 

10  man's  altered  circumstances  and  situation — will  re- 

both  interpretations.    As  soon  as  man  was  eipclled 

Paradsie,  the  original  covenant  was  ended,  and  he  was 

off  from  nil  the  means  of  grace  and  spiritual  life  that  it 

farth;  and  therefore  it  might  be  expected  that  hb  merci* 

M  and  beoe6cent  Creator  would,  in  pufMiance  of  thu  great 

ef  miration,  through  the  promined  seed  of  the  wo* 

irhich  he  had  thrown  out  to  him  as  an  anchor  of  hope, 

pp^r  htm  with  othiT  mi-niM  suited  to  hb  fallen  state,  by 

r.>:h  ht-  nii{;ht  be  renewed    unto  holincsi,  and  gradually 

in  crnio*,  9onft  at  la^t  (o  Ik*  prepared  to  undcrp;o  the 

••Tve  pa«ied  ujion  him  with  a  proh|>ert  U^fore  himof  ent«T- 

into  tlut  r^X  that  remaincth  for  th«.*  people  of  <icMl. 

Hivmc.  I  trust,  not  upon  vlicht  grounds  made  it  appear 

pro^abie.  that  tlie  rh«*rubim,  by  the  I>eity  himM-lf,  were  {>larrd 

io  theorig:ioal  temple  or  tabi*rnacle,  and  were  intimately  cori* 

aectedwith  that  form  of  worship  which  was  instituted  by  him 

in  coMtqoenre  of  that  sad  event,  the  fall  of  man  from  hi« 

(nmevsl  •tat«-  of  liolim-ss  and  happiness;  1  sliall  next  endca- 

f«ar  &o  ascertain  what  these  multiform  images  reprcsente<t. 


1    J«if««  ^L  13      Job.  uxTu.  12. 
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But  I  must  fint  premise  a  few  obsenrations  upoo  the  legHimittf 
mode  of  collecting  truths  of  this  description  from  Holy  Scrip> 
ture,  and  I  must  here  recall .  to  the  reader's  recoUectkNi  the 
observation  of  Solomon  before  quoted — //  is  ike  glory  of  CM  U 
conceal  a  Ihing.  A  number  of  hnportant  truths  ar^  deKvered 
in  Holy  Writ,  which  are  veiled  truths,  which  we  diall  never 
discover  if  we  adhere  to  the  tetter^  and  content  oumdves  with 
admiring  the  richness  and  beauty  of  the  setting,  without  pay* 
ing  any  attention  to  the  gem  it  encircles  or  conceals.  Some 
writers  require  a  clear,  distinct,  and  explicit  statement,  hefere 
they  will  admit  any  thing  as  revealed  in  Scripture,  be  the  cir- 
cumstantial evidence'of  the  fact  ever  sostrong*  For  instance, 
some  eminent  theologians  deny  the  Divine  origin  of  ^acrj/bxt, 
because  no  command  of  God  to  Adam  or  Noah  to  ofier  them 
is  recorded  to  have  been  given ;  yet  one  should  think  the  prac* 
tice  of  righteotis  Abel,  and  of  Noah,  perfect  in  his  genermHonSj 
and  God's  acceptance  of  their  respective  sacrifices,^  was  a 
sufficient  proof  that  this  was  no  act  of  will-worship,  but  one  of 
obedience  to  a  Divine  institution.  The  circumstance  that  Ood 
clothed  Adam  and  Eve  in  the  skim  of  beasts^  proves  that  beasts 
had  been  slain,  which  were  most  probably  offered  up  as  victims 
representing  the  great  atonement,  the  promised  seed— and  the 
clothing  of  them  in  their  skins  was  an  indication  that  they 
wanted  garments,  in  the  place  of  their  own  innocency  and 
righteousness,  to  cover  their  nakedness,  and  that  they  now 
stood  as  clothed  in  the  righteousness  of  Him  whose  heel  was 
to  be  bruised  for  them.  The  distinction  also  of  clean  and  tin* 
clean  beasts  directly  sanctioned  by  the  Deity,  and  which  alone 
might  be  offered  in  sacrifice,'  is  another  circumstance  confirm 
roative  of  the  common  opinbn. 

God,  both  in  his  word  and  in  his  works,  for  the  exercise  and 
improvement  of  the  intellectual  powers  of  his  servants,  and 

1    Genet,  iv.  4.  viu.  20, 21.  2    J^tdL  tnd  vB.  2,  S. 
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9g  ffMHMi  4^  MM  tkin  majf  km9e  tkmr  mtuu 
J^^bnrw  l«M  fMrf  mi' orf/;*^  has  repdend  tt  iiifi»» 
Ifeii  IhoM  iriM  wouM  uodeiwumd  tbeni,  and  fiiii  a 
of  ha  plu  in  tbem,  ibouid  collect  and  place  ia 
ef  view  things  that  in  Nature  and  Scripture  are 
over  the  whole  surfiice,  ao  that  by  comparing  ooe 
aaedier  ihej  may  arrive  at  a  aouiid  coocIomo. 
il  Iwppena  that,  in  Scripture»  when  anj  truth  ia  ftrat 
Weight  fiirward,  it  it  not  bj  directly  and  Tullj  cnunei- 
ood  deSning  it*  ao  that  ke  wpho  mat  maf  rmd  and  oooi- 
ilt  bat  it  il  only  incidentally  alluded  to^  or  aome  cir- 
aarrated  which,  if  duly  weighed  and  traced  to  ita 
MBcqueoce^  pits  the  attentive  student  in  potats 
of  it  8oeb  notices  are  often  resumed,  and  farther  ei- 
ia  saharqneat  parts  of  the  aacred  volunie»  and  aome- 
I  aio  left  to  collect  that  an  event  has  happened,  or  aa 
4efivered  to  the  patriarchal  race,  withoot  its  be* 
dUhdlf  recorded,  from  circumstances  which  necessarily 
iaiply  it  In  a  trial  m  a  oourt  of  juatice  it  very 
heppcos  that  no  direct  proof  of  an  event  can  be 
and  yet  the  body  of  circumstantial  evidence  is  so 
and  satisfactory  as  to  leave  no  doubt  upon  the 
of  the  jury  as  to  the  nature  of  the  verdict  they  ought 
It  would  be  a  great  and  irrepamble  loss  to  the 
sober  »tudent  of  Holy  Scripture,  if  in  hb  endeo- 
la  become  acquainted  with  the  diflercnt  parts  of  it,  he 
be  precluded  from  forming  an  opinion  as  to  certain 
and  doctrines,  becauM  it  has  pleased  the  Wisdom  of 
Gad  %^  ceoord  aad  reveal  them  not  directly  and  at  once,  but 
aadbacCly,  ia  many  parcels,  and  under  various  forfmi 

Ta  apply  this  reasoaing  to  the  subject  1  am  diwrussing. 
Batim  iiadered  it  probable  that  the  cherabim  pbcod  in  a 
at  the  east  of  the  Garden  of  Eden,  represaated  the 
ahjocts,  and  were  so  far  sjnuoyaiou^  with  thoee  after- 

1   Hcb.  f.  14. 
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wards  placed  in  the  Jewish  Tabernacle  in  the  mo^t  holy  place 
overshadowing  the  mercy-seat,  and  that  the  Divine  Presence 
was  more  particularly  to  be  regarded  as  taking  there  its  con- 
stant station,  and  there  occasionally  manifesting  itself  by  a 
cloud  and  a  6ery  splendour,  I  shall  next  endeavour  to  show 
what  the  cherubic  images  really  symbolized. 

The  word  Cherub,  in  the  Hebrew  language,  has  no  root ; 
for  the  derivation  of  it  from  a  particle  of  similitude  and  a  word 
signifying  the  mighty  or  strong  ones,  which  b  proposed  by 
Parkhurst  and  the  followers  of  Mr.  Hutchinson,  seems  to  me 
not  satisfactory.  Archbishop  Newcome^  and  others  derive  it 
from  a  Chaldee  root,  which  signifies  to  plough,  and  the  radi- 
cal idea  seems  to  be  that  of  strength  and  pcwetf  which  will 
agree  with  the  nature  of  the  derivative,  as  indicating  the  pow- 
ers, whether  physical  or  metaphysical,  that  ruk  under  God. 
Other  divines,  as  God  is  said  to  ride  upon  the  cherubim,  and 
they  are  called  his  chariot]  would  derive  the  word,  by  trainqK)- 
sition,  from  a  root  which  signifies  to  ride;*  but  if  a  transpoo- 
tion  of  the  letters  of  the  word  may  be  admitted,  I  should  pre- 
fer deriving  it  from  a  root  which  signifies  to  bless  or  to  cwne? 
since,  as  we  shall  see,  the  cherubim  are  instruments  of  good 
or  evil,  according  as  God  sees  fit  to  employ  them ;  fruitful 
seasons  and  every  earthly  blessing  being  brought  about  by 
their  minislrv. 

The  word  Chemb,  pi.  cherubim,  considered  as  derived  from 
any  of  the  roots  last  mentioned,  conveys  therefore  the  idea  of 
strength  and  power;  of  God*s  action  upon  and  by  them,  ex- 
pressed by  his  riding  or  sitting  upon  them,  and  inhabitisig 
them ;  as  likewise  by  his  employing  them  as  instruments  both 
of  good  or  evil,  of  blessing  and  cursing. 

That  the  cherubim  are  pozcers  or  rulers  in  nature  is  evident, 
as  was  before  observed,  from  their  symbols — the  man,  the  lion, 
the  ox,  and  the  eagle.    It  is  singular  tha(  amongst  the  de«* 

1  Ncwc,  Exik,  c.  i.  10,  note.  2  3D1  S  -p^ 


ijiTiiODiNrnoii.  liii 

of  (he  thiM  tons  of  Noah,  the  lait  three  animals 
he  adopted  into  their  religion, — the  oBi  the  Egyptian 
Api^  by  ihe  deMrendants  of  Ham; '  the  /loif*  as  a  symbol  of 
fight,  by  (he  Perwanp,'  derived  from  Shem;  and  the  engle  by 
ibtGr^fcs  and  other  nntions  descended  (roar  Japhei.* 

powem,  be  tliey  wiiat  they  may,  arc  described  in 
as  forming  a  ckarioi  on  which  the  Deity  is  represented 
ss  riding,  and  iiil times  in  such  terms  as  bring  lo  our  mindt 
la  eampare  great  tilings  with  »mall,  the  chariots  and  chari- 
ntacring  of  mfHiaK  Thus  uc  are  told  of  Tke  chmrioi  of  ihe 
•Ml  ikmi  •prraii  out  thnr  vififfs^  and  covered  ike  ark  of  ike 
rnl  of  ihe  l^^nrd,^  And  in  Kzekiel's  m^-stic  virions,  the 
tlory  of  Jehovah  somrtimes  went  up  from  tlieclierubie  chariot 
latlir  temple,  u  hen  The  hnune  watJiUed  vaiih  ike  chmd^  and  ike 

•  emimmffyii  of  ike  briffhinen  if  ike  Lord*t  glory.'  And  again, 
iha  gbry  of  the  IjfM-d  depiirts  from  the  house,  and  stands  over 
ihe  ckcfuhiin,  when  mounting  on  high  from  the  earth.  The 
fisry  4jf  ike  (Jod  of  hrael  teas  aver  ikem  above.*  A  common 
rfkbel  of  (^od,  as  kin^  of  Israel,  was  (hat  of  Insessor  of  tlie 

•  hmi^  :»n/  M*'!  .f  nanxr  i«  mllrti  hy  thr  nam'  tf  the  lA^rd  God 
'^f  licMlf  iKai  </;-«//wA  b<*t\vr<*ii  thr  chrruhim:  or  In*  that  Mttetli 
cpciCL  ahfwo.  cir  lM>iuc'i*n  ih<*  (*lirn)()im;  or,  as  il  may  In:  ren- 
vred.  lm!iMtrth  ihr  <  hruhmu  These  expressions  allude,  not 
•^y  t«i  iIm;  |»ti>wiH-t>  of  (i(m1  in  his  tabernacle  and  temple 
between  or  aUive  llie  s*  ulptun^  and  symbolical  cherubim,  but 

I  Oihcf  (Srvrrn  Luitf  of  Hani,  u  the  PlKrn'cijiis,  rrganlctl  Uic  ox  or 
U  IcT  »  J  tarrr«l  aa  mJ.     liul  wa»  wofvSijipitl  is  an  ox  it  well  m  i  Ity. 

r^M.1  5^> 

.*  H«i.-w  r«  In  be  »-rn  « ith  thr  hmt  of  t  Htm  ifitl  tlic  boily  of  i  min, 
Wi»^  Cwr  tti'ifi,  tiro  of  «hicli  Mr  riieadcd  IcmMUa  tlic  iky.  iml  the 
aJ«r  ivo  to* Anla  the  ground.    Muntjmumm^  i.  2J.>.    Cooip.  E9tk,  i .  1 1. 

'  E*«r7  «K  krwiwi  t!ut  tlic  ciglc  vat  ncred  to  the  Grccan  Jupiter. 

4  I  Ckr^m  xi«a.  r» 

t  EMtk  ft  4.  6  iW.  19. 

7   I  Sam,  xjv    4.    3  Sam  \\   2.     •  Kingt,  xix.  15.     Pi,  Ix&x.   1,  ic*x. 
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to  his  riding  upon,  aittiog  upoo»  or  inhabiting,  that  is  mKog 
and  directing  t^e  poweni  6f  whatev^descriptioD,  which  are 
symbolized  by  wlose  imagesi  or  signified  by  that  name. 

When  the  Lord  came  to  deliver  David  from  his  enemiesi  it 
is  stated  that  he  rode  upon  a  chenA  ;^  and  the  prophet  Habak- 
kuk,  alluding  probably  to  the  delivery  of  the  Israelites  by  the 
destruction  of  the  Egyptians  in  the  Red  Sea,  exclaims,  Tkom 
didst  walk  through  the  sea  with  thine  holies,  through  the 
heap  of  great  waters^  and  again,  with  a  prospective  view 
before  him,  perhaps,  of  some  still  mightier  deliverance  of  the 
church  from  her  enemies.  ''  Was  the  Lord  displeased  against 
the  rivers?  was  thine  anger  against  the  rivers?  Was  thy 
wrath  against  the  sea,  that  thou  didst "  ride  *'  upon  thy '' 
horses  "  and  upon  thy  "  chariots  ''of  salvation 7^  He  uses 
t!ie  same  instruments  when  his  will  is  to  inflict  a  curie  and  ex- 
ecute judgtnents.  ''The  Lord  will  come  with  firot  iHsji  with 
his  chariota  like  a  whirlwind,  to  render  bis  anger  with  fury 
aad  to  rebuke  with  flames  of  fire."''  In  EzekiePs  vision,  coals 
of  fire  were  taken  from  between  the  cherubim  to  scatter  over 
Jerusalem.' 

Having  noticed  the  ideal  meaning  of  these  mystic  symbols, 
and  their  connexion  with  and  subservience  to  Jehovah  of 
HostF,  as  the  God  of  Israel,  of  Israel  both  according  to  the 
flesh  and  the  spirit  ;^  our  next  inquiry  must  be  whether  there 
are  no  physical  or  metaphysical  beings  or  objects,  concerning 
which  the  i^ame  things  are  predicated  in  Holy  Scripture,  as 
concerning  the  cherubim ;  for  if  there  are,  as  equals  of  the 
same  are  equal  to  one  another,  it  follows  that  these  things 
must  be  synonymous. 

Every  student  of  Holy  Writ,  when  he  turns  his  attention  to 
this  observation,  will  immediately  recollect  passages  in  which 
the  same  things  arc  predicated  of  the  heavens;  thus  it  is  said 

1  9  iSbii.  zx  i.  11.     P$.  xvi:i.  10.  2  Habak  iiL  15. 

3  IbUL  8.  4  baL  Izri.  16. 

5  EgdL  X.  2.  6  1  Cor.  X.  1& 
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Mm  tkmi  rUHk  mm  Mt  M^wmf 


Mt  hMMi  of  hMfMi  lAd  wmm^0Uf 

kaoM  Ikitt  in  Holy  Scripiare,  God  b  alto  pop^^ 

^MCffJliid  as  ha  who  MMA  upm  the  AaooMt/  that 

a  God*!  MivM,  aad  tha  Mfl*  h»>kaMMr' Iha 

I  If  I  j<»  II I  n  11  iiii  III  II  fii  f  ii  iiii ;  HH  ii 

ia  *i  haataa^  Uwagb  tboj  eaaaot  aonlaia  hfaif 
ha  fhih  hMfM  aad  eartK." 
WUh  laiard  lo  Bkutmg9  aad  CTuntt,  that  tha  ffaaMi 

iaitnuMota  by  which  God  hcitowa  tha  aM 
tha  ath0r»  b  avidaot  firoin  maaj  poflOfai  af  Hriy 
That,  it  it  Mid  ia  Aemaraninyt*  3V  Lmd  skmU 
to  lAit  hit  good  traatare  tha  litafaa^-  lariat  tk$ 
My  lanrf  la  Ait  AMiaii,  aaif /•  blatt  alf  Ma  taahk 
Tha  prophet  Hoiea  hat  a  patMga*  ia  which 
hj  which  bltMingt  aad  fitftility  aia  traaanittad  ta 
hj  ttap  aia  ttriUagly  deterihad.  jamtl  U  skmU 
mm  im  ikmi  dag,  I  wiU  kmr^  mUk  tha  Ltid»  / 
the  lieavoat,  and  iheg  sAalt  hear  iha  eartli.  and 
Ike  emHk  $kali  hear  ihe  corn  and  the  wine  and  the  oil ;  mmd 
tkgf  §Uii  Atar  JtarteV'  Thus,  the  blcitto|:  deMcadt  from 
tied  by  Ihe  lieavens  to  the  earth,  producing  abuodaaca  far  the 
and  eoaifoit  of  man.  And  with  respect  lo  cmrm§  it 
T%e  benvea  ikai  is  over  Ihee  skait  be  irus^^  Ya 
am  canad  wiik  a  carte,  sauth  Malachi,  ybr  jre  Aoae  raUad 
ikia  wkol€  maiiom.  The  carse  alliaded^  was  the 
of  the  wiadowa  of  AMiaea.'' 
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From  all  these  passages,  it  is  evident  that  the  Same  things 
are  predicated  both  of  the  Heavem  ana  the  Chendnm^  and  that, 
therefore,  tbe^re  synonymous  terms,  and  signify  the  same 
powers.  But  this  leads  to  another  inquiry.  What  aire  the 
heavensT  This  is  a  query  which  at  6rst  every  one  thinks  he 
can  answer,  but  yet  when  the  term  comes  to  be  sifted,  it  will 
be  found  that  few  have  any  definite  idea  of  its  real  meanii^. 
Generally  speaking,  the  expanse  over  our  Wads, and  the  bodies 
it  contains,  are  understood  by  the  word  Heavem;  but  when 
analyzed,  it  will  be  found  chiefly  to  indicate  powers  in  action 
contained  in  that  expanse,  and  which  act  upon  these  bodies; 
powers  that  in  the  various  systems  of  tho  univciiBe  have  van* 
ous  centres  dispersed  throughout  space,  each  having  a  local 
or  partial  action  upon  its  own  system,  and  alt  derived  origi* 
hally,  and  still  maintained,  from  and  by  one  parent  foantain, 
the  centre  of  all  irradiation,  of  all  light,  of  all  life  and  energy. 

In  order  to  ascertain  what  the  word  heaven,  or  heavenSr 
really  means,  the  most  satisfactory  way  is  to  submit  it  to  ana* 
lysis.  In  the  Bible  there  are  three  terms  employed  to  signify 
the  heavens  and  heavenly  powers,  one  of  which^  is  usually 
rendered  the  Heavens;  another,'  the  Sky;  and  a  third,^  the 
Firmament,     I  shall  consider  each  of  these  terms. 

1.  Heaven^  or  the  heavens, — This  word  in  the  Hebrew  lan- 
guage, is  derived  from  a  root,^  which  signifies  to  dispose  or 
place^  with  skill,  care,  and  order,  as  say  the  lexicographers;  to' 
that  literally  the  common  plural  term  would  be  the  disposers  or 
placers.  It  is  singular,  and  worthy  of  particular  notice*  that 
the  Pelasgians,  according  to  Herodotus,  gave  no  other  names 
to  their  deities  than  that  of  gods,' so  calling  them  because  they 
were  the  placers,^  of  all  things  in  the  world,  and  had  the  uni- 
versal distribution  of  them.^    We  see  here  that  the  Grecian 

5  et 81.  6/WTff. 

ir/nyfM*  Mas  mr«(  ftft9«  u)^w.     £uteq>.  c.  52. 
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as  bis  boeo  proved  in  another  place/  were  m^ 
la  the  original  chaotic  state  of  the  heavens  aod  the 
the  one  was  without  lii^hl,  and  the  other  wUhomi 
really  sjnonymous  with  those  ruling  phj- 
which  God  employed  as  hb  instruments  first  in 
of  the  heavenly  bodies,  and  next  in  that  of  their 
appariture,  whetlicr  vegetable  or  aninuil;  aod  lastly, 
motions  or  revolutions  in  the  bodies  just 
be  had  produced,  aod  other  physical  phenomena 
necessary  for  the  welfare  of  the  whole  system  aod 
as  several  parts.   Thefc  powers,  whatever  name  we  call  them 
by/  fanm  the  Jupoten  or  placers^  the  heavens  in  action :  these 
Jupiter,  Juno,  and  Minerva  of  the  Greeks  and  Romans, 
varioos  deities  of  other  nations:  For  all  gads  of  ihe  maf- 
Uol$9  saith  the  Psalmist,'  bui  Jehovah  made  the  keavemif 
symboiixed  by  the  idols  of  the  nations.    These 
powers  which,  under  God — who,  as  the  charioteer  of 
directs  them  in  all  their  operations,  whether  in 
eren  earth,  to  answer  the  purpows  of  hb  providence* 
the  laws  that  have  received  his  sanction.     These  are 
tepbybcal  cherubim  represcntrd  liv  the  earthly  rulcm — the 
the  lion,  th«*  ox,  and  the  oagk* — thcM*  the  chariot  and 
of  the  iKritv ;  the  fiands  also  bv  \vhi4*h  he  takrth  \hM 
jf  aaicnal  thint^s;  (Ik*  r«*i*t  bv  which  ho  treads  on  the  earth 
Uil  oUier  planet!*. 

Tboie  subhrnc  nR'taphors  of  the  prophet  \ahum — Jtharah 
iuk  kdt  wof  in  ike  tchiriviwi  and  in  the  storm,  and  thf  clouds  art 
.kedamtcfhts/eet* — thoughat  first  s'niUi  ap|i€aring  only  mai^nifi- 
^cm  Azures*  when  aoalvzed  will  ho  found  literalk  true,  k'naw" 
ni  ikjm  ike  ordis^OAcn  of  the  hta^en '  canst  thou  set  the  dominion 
M  the  earth  I*  saith  God ;  showing  that  he,  by  his  instru- 


1     ftcc  AppcmLi,  mile  I  2  S«e  above,  p.  xsxiv- 

1    JtA,  &XSVUI.  .0. 
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ments  the  heavens,  rules  the  earth:  this  is  said  id  stronger  termii 
whep  the  heaven  is  declared  to  be  God*s  throne,  and  the  earth 
his  footstool,  which  implies  that  God  acts  Upon  the  earth  by 
what  are  called  symbolically  his  feet — those  powers  therefore 
that  produce  whirlwinds  and  storms  in  our  atmosphere;  that 
by  their  impact  upon  our  planet  cause  evaporation,  and  conse* 
quently  form  the  clouds,  are  the  metaphorical  feet  of  Jehovah, 
so  that  the  dlouds  with  strict  propriety  may  be  called  the  dust 
excited  by  the  tread  of  his  feet  When  the  Psalmist  aajrs  of 
God,  He  sitteih  upon  tfte  cherubim^  let  the  earth  be  mavedf  what 
beauty,  propriety,  and  force  is  there  in  the  expression  when  it 
is  recollected  that  the  physical  cherubim  are  those  powers  that 
have  complete  dominion  over  the  earth,  and  cause  its  molioDS. 
2.  The  Sky. — The  word  we  render  by  the  term  ikgfOr 
skies,  for  it  is  always  used  in  the  plural,  is  derived  from  a  roott* 
which  signifies  to  commintUe,  grind,  or  wear  by  friction,  imply- 
ing powers  that  come  in  contact  from  opposite  directions,  so  as 
to  be  antagonist  or  conflicting  powers.  The  cherubim  jdaced 
at  each  end  of  the  mercy-seat  had  their  faces  inward,  or  lock- 
ing towards  each  other,'  so  that  they  appeared  to  symboSBe 
antagonist  powers,  as  if  one  was  a  vis  cenir\fuga^  and  the 
other  a  via  centripeia.  The  pillars  qf  tht  earth  are  the 
Lord*s^  and  he  hath  set  the  world  upon  them;*  and  these 
two  antagonist  forces,  that  which  flies  from  and  that  which 
seeks  the  centre,  form  that,  so  called,  universal  gravitation, 
which,  under  God,  upholds  the  universe,  keeps  all  its  wholes 
and  their  parts  in  their  places,  maintains  their  motions^ 
and  mutual  actions  upon  each  other.  But  though  these 
as  moving  in  an  opposite  direction,  may  be  called  antago- 
nist or  eonflicting  powers,  yet  their  opposition  is  not  enmi- 
ty, but  universal  harmony  and  love.  This  Pbilo  seems  to 
intimate,  when  be  says — a  station,^  over  against  Paradise, 

^  pntr  9    &od  zxzvii.  8, 9.  3    l&fii.u.a. 

4  De  Ckeruhim.  85,  F.  G.  Ed.  Col  AUobr.  1643. 


l»  UnVilt  and  fg^bH  M  toahm 

Ml  ffltipl.  tJMU  tboj  9M  «rf  MfMnHrf  tf  lAtf 
^  fl>M*  ^  IV*l«^/  Wirich  MMM  to  Mmm 

ud  iafltis  of  iaeoiicainble  npidity.    Aop 

of  light  ud  hMt  fttn  the  nbr  tyh 

•M  Mvcr  fatersitlod,  and  thair  tabcity, 

af  M||ht  haa  haen  nwaiurad,eicaadi  that  af  aay  athy 

With  laqiaet  to  tha  fiial,  if  1  OMy  10  as* 

that  aMdataiai  this  coaitant  axpanditaiaf  littla 

%^  ha  koowD  of  ii  philoHiphicaUji  and  «a  caaanly 

with  mpaet  to  it  darivad  fimn  tha  geaaral 

afaataia,  ai  br  at  it  biahmittad  to  tha  obtenrataoa 

Ob  earth  «a  koow  that  there  eaa  he  aa  coa^ 

aaahdiM  of  light  and  heat  withaat  the  acoev  oT 

v^v  ^^^^p  ^^^^w^^^wB  ^^a^^a^r  g    aaa^aa  vaMMv  aa    vM^aa^M^aa^v    ^^^i^l^^^r    ^^*    ^NP^BB^p 

I  b  aka  Beeenaij.    ThereToret  raaiooing  from  analogy, 

r  BHMt  take  place  at  the  great  focus  of  light 
heat.    There  must  be  an  influx  o(  air  and  a  supply  of 
tier.    That  Chere  is  such  an  influx  m  rendered 
prohable  by  oChcr  analogical  argumeotSi    In  man* 
called  a  mucrocmrn,  or  work!  in  miniature«  there  b  as 
a  return  of  the  bbod  to  the  heart  in  a  negative  stole 
set  of  veflaels»ns  there  is  an  isme  of  it  in  a  positive  stale 
The  lungs  also  inspire  the  air  ia  one  stole*  and 
it  m  another:  and  by  this  altemato  flux  and  reflux  life 
itainad ;  bat  suspend  it  beyond  a  ccrtoin  period  and 
b  the  result    Again,  the  rivers  are  constontly  dis> 
theb  waters  into  the  sea  by  one  channel  aad  r^ 
hack  agam  by  another.    Plants  Ukewiseb  aad 
derive  their  nutriment  from  the  earth  and  from  the 

114. 
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Ibeavens,  and  under  other  forms  Tetum  it  again  to  theaoareo 
from  which  it  flowed.  So  that  it  seems  to  be  a  general  law 
that  where  there  is  an  efflux  there  must  also  be  au  iaflux. 

a  The  FirmanmnL — ^The  proper  transIatioD  of  the  word, 
which  our  version,  after  the  Septuagint,  renders  firmameni^  n 
— the  expan$wn.  And  God  saidf  la  iherebean expanHon, and 
let  a  divide  the  waters f  die  The  cause  of  expansion  is  heatf 
which  naturally  divides  and  separates  that  in  which  it  acts ; 
as  we  see  in  the  case  of  evaporation  and  the  ascent  of  steam : 
and  not  only  this,  but  the  expansive  force  consolidates  that 
whereon  its  impact  is,  whence  our  translation  renders  the  wnd 
after  the  Oreek,  r«r««^^(«,  the  firmament^  that  which  rendeni  aU 
things^rm,  the  action  of  which  produces  the  cohesion  of  flie 
atoms  of  bodies,  and  their  agglomeration  round  a  partial  or 
general  centre:  in  this  last  acceptation  it  is  synonymous  with 
the  term  attraction^  and  in  the  former  with  that  ;of  rqn$t- 
nofu  From  these  considerations,  we  may  readily  understand 
why  the  Psalmist  calls  it,  The  firmament  qf  hi$  power  or 
strength.^ 

The  terms e:g9annon,then,and^ri7»a97i«n/,express the omt^ 
ter  of  the  heavens  in  a  state  of  action,  going  from  or  return- 
ing to  its  central  fountain ;  for  every  system,  as  weH  as  its 
own  sun  and  planets,  has  doubtless  its  own  heavens,  probably 
never  stagnant,  but  incessantly  issuing  from  a  centre  of  irra- 
diation, as  the  blood  from  the  heart  in  a  positive  state,  and 
returning  in  a  negative  state  to  that  centre  where  it  is,  as  it 
were,  again  oxygenated,  and  circulates  to  the  flammantia 
mania  mundi;  and  so 

LabUur,  d  labdur  in  omne  vobMKi  mmtm. 

But  though  every  system  probably  forms  a  distinct  portion  of 
ereatira,  yet,  reasoning  from  analogy,  and  the  general  plan  of 

1   Pf.  cl.  1. 
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the  IMtyt  u  fiur  m  we  are  arqiuiinted  with  it*  there  m  every 
Id  believe  that  the  univene  cootiits  of  sjtCenw  to  cofi- 
as  to  form  one  great  whole*  the  centre  of  which 
■My  he  the  Heaven  of  Hoavcnt*  the  preietire<chainber  of 
iheGaief  gudi  and  Lord  of  lords;  in  whom  and  from  whom 

light*  and  expnmion.     What  nmj  be  the  links 
the  several  systems  can  only  be  conjectured.    It 
observed  with  regard  to  eomeU^  that  ihejf  wander 
*  99lar  9jf9iem  to  unoiher;^  if  this  be  the  case  they 
cvidemljr  belong  to  /too  systemst  and  their  perihelion  in  one» 
be  their  aphelion  in  another,  and  thus  they  may  form 
links  between  them.    This  conratcnation  of  sys- 
ly  also  have  a  common  motion  round  their  glorious 
fismung  the  grand  cycle,  or  year,  of  the  Universe. 

1  trust,  made  it  evident,  or  at  least  extremely  pro* 
that  the  Heavens  and  the  Cherubim,  physically  con* 
■iiiiri,iadifstfi  the  same  powers,  I  shall  next  advert  to  some 
of  Scripture  that  seem  to  lift  up  the  veil  which  civ 
mysterious  symbols,  and  show  us  expressly  what 
ibcy  repiesenL 

la  that  sublime  dcacriptiori  of  the  descent  of  the  Deity  for 
the  help  and  dcUvcranrc  of  Duvid  in  the  ciKhteenlli  P»alni, 
«c  have  these  words;  He  rode  upon  a  chtTub  and  did  Jiff; 
ftm^  kt  did  fly  upon  the  wings  of  the  wind.  Here  we  have 
mat  of  these  symbolical  beinfp  introduced  and  explained — as 
the  laOer  hemstich  of  the  verse  Ih  clearly  exegetical  of  the 
the  phrase.  The  wings  of  the  wind.*  If  we  next 
lo  the  himdred-and-fourtli  P.H«ilin.  in  a  parallel  pawoge, 
w€  had  ao  explanation  of  this  latter  metaphor.  I/e  tnaketh 
ike  cioudi  his  chariot^  and  waiketh  upon  the  wings  o/  the 
Wbeoce  it  appears  that  tlie  wings  qf  the  wind^  by 


1  1^  fWr,  Ayaffin,  lie.  by  tlaUr,  ii.  '37. 

2  firkbufVl  reiklcn  tbctc  wunK  The  tcing9  of  tke  Spirit^  but  lie  •(mmU 
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an  elegant  melonomy,  means  the  chmdt,  oonsequeotly  the 
clouds  are  a  cherub.  In  rarions  parts  of  the  Old  Testament 
God's  presence  and  glory  are  manifested  by  and  in  a  ckmiL 
When  he  led  his  hosts  from  Egypt  through  the  Red  Sea,  he 
went  before  them  by  day  in  a  pillar  of  a  doudf  and  by  night 
in  a  pillar  of  fire;^  when  he  was  about  to  dcseesd  upon 
Mount  Sinai,  he  said  Zo,  /  come  unto  thee  in  a  thick  doud.* 
When  the  tabernacle  was  set  up  in  the  wilderness,  andthe  work 
was  finished,  7%^  a  cloud  covered  the  tent  qfthecongregatUmfOml 
the%\orj qfthe  LordJiUedthetabemack.^  Whep  Solomon'sTem- 
pie  was  built,  and  the  ark  brought  into  the  oracle,  and  placed 
under  the  wings  of  the  cherubim,  and  the  priests  were  come 
forth,  then  The  c\ond  JUled  the  house^  io  thai  the  prietii  eoM 
not  stand  to  minister  because  of  the  cloud :  for  the  glory  ef  the 
hord' had JUled  the  house  of  the  Lord.**  As  God  thu^  came  of 
old  in  a  cloud,  and  by  it  manifested  his  presence  to  his  peo- 
ple and  in  his  house;  so  likewise  when  he  spoke  to  tbeqUf  it 
was  from  a  cloud,  as  in  the  passage  above  quoted-i^Zo^  / 
come  to  thee  in  a  thick  cloud,  that  thy  people  may. hear  tahem  I 
speak  with  thee.  And  again.  And  a  cloud  covered  themomst; 
and  the  glory  of  the  Lord  abode  upon  Mount  Sinaif  and  the 
cloud  covered  it  six  days,  and  the  seventh  day  he  eaUtd 
unto  Moseg*out  of  the  midst  of  the  cloud.'  And  in  another 
place,  «/9n(/  the  Lord  descended  in  the  cloudy  and  stood  wUh 
him  iherCy  and  proclaimed  the  name  of  the  Lord?  Jind 
the  Lord  came  down  in  a  cloud,  and  spake  unto  him^  emd 
took  of  the  Spirit  that  was  upon  him^  and  gave  it  icn/o 
the  seventy  eldersJ  And  in  the  New  Testament,  at  the 
Transfiguration,  Behold  a  bright  cloud  ooerAadoaed  thsm^ 
and  a  voice  out  of  the  cloud?  From  these  passages  it  appears 
to  fdlow,  that  when  the  Deity  thought  proper  to  address  his 
prophets  or  his  people  by  the  voice  of  words^  it  was  from  a 
filoud. 

1  Exod^  xiii.  21.  2  Ibid,  xix.  0, 16«    1  Kingi,  riii.  12. 

3  Exod,  xl  33,  34.  4  1  KingB,  vm,  6—11. 

5  Exoi,  xxiv.  15, 16.  6   Ibid,  xxxiv.  5. 

7  mmb,  xi.  25.  8  Matth.  xyiL  5. 
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only  did  God  deiceDd  to  commuoiaite  with  his 
tod  to  roiide  as  it  were  amoDgit  them  in  a  dcud;  but 
SftTioiir  went  op  into  heaven,  it  was  upon  a  dottJ^ 
AlhaOMiiu  calls  mounting  the  chenJnm;^  and  when 
again,  it  will  be  in  the  same  manner,  attended  by 
Wy  sagels.  When  he  is  said,  in  the  Apocalypse,  to  ride 
a  While  Hone,  and  the  armies  which  were  in  heaven 
him  upon  while  horses;'  by  these  wkiu  hona  are 
domds^  as  is  evident  from  other  passages  of  Holy 
Writ;  m  where  it  is  mid— Behold,  he  comeik  wiik  clouds.' 
God*s  going  to  execute  judgments  upon  any  nation  is 
represented  by  bis  riding  upon  a  ctomtL  So  when 
pfoipfael  pronounces  the  burden  of  Egypt,  his  exordium  is 
^BdkelA  <k  Lonlriddh  ypon  a  tmjl  cloud,  mmd  shall  conu 


fi»  iwrdiate  m  God*s  action  upon  ttie  clouds  described  to 
he  m  «he  Bible,  that  the  thunder  is  called  hk  voice,  as  in 
aiUniivefy  ihe  noUc  qf  hit  voice,  mmd  the 
aktf  goeih  md  tf  hit  onouth.    He  direcUth  ii  under  ike 
I,  oim/  Alt  lightning  unto  the  mdi  of  the  emrth^ 


G^  thuodcreth  martrliousiy  vith  his  voice;*  and  when  he 
upon  Mount  Sinai,  it  was  with  mighty  thunder- 
Comidering  the  benelits  and  ble»ings  thut  God  confers 
OMnkiod  by  tlic  ministry  of  the  Chcrub^louds,  hit  hones 
cbaTKHs  of  •alvation,  wc  need  not  wonder  at  the  Ptal- 
*s  expresuoo — //u  ftrcnt(th  is  in  the  cUfudsJ^  Acting  by 
he  cauies  it  to  rain  upon  one  city  and  not  upon  assoiherJ 
«  eny,  mys  Jeremiah,  amoni;  the  vanilirs  of  the  Grntiles 
me  rain  f  or  can  the  heavens  give  shutrtrs  f  Art  not 
Ikm  lit,  O  Lord  our  God.' 

1  O^tta.  u.  3017,  D.  3  Revel  xii.  11.  14. 

•  Atd.  t  7,  eooip.   Am.  tii.  13.  Her.  liv.  14^    Aet*,  i.  11. 

4  JU^  tutM.  J-5.  S   Knd.  ii.  7A, 

4  ^iL  Itrm  34  T  Jmo§t  iv.  7. 

f  Jbva.  lit.  22. 
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The  Deity  superintends  his  whole  creation,  not  only  sup* 
porting  the  system  that  he  has  established,  and  seeing  that 
the  powers  to  which  he  has  given  it  in  charge  to  gorern  un- 
der him,  execute  his  physical  laws ;  but  himself,  where  be 
sees  fit,  in  particular  instances  dispensing  with  these  laws: 
restraining  the  clouds,  in  one  instance,  from  shedding  their 
treasures ;  and  in  another,  permit-ting  them  to  descend  io 
blessings.  Acting  every  where  upon  the  atmosphere,  and 
those  secondary  powers  that  produce  atmospheric  phenomeiia» 
as  circumstances  connected  with  his  moral  government  re- 
quire. Thus,  it  is  that  his  strength  is  in  the  clouds;  that 
his  presence,  either  to  bless  or  to  curse,  is  manifested  by  them  ; 
that  his  voice  is  heard  from  them ;  his  glory  irradiates  ftom 
them.    On  this  account  also  (hey  are  called  his  paths^ 

The  Lord  is  said  to  come  with^re,  or  rather  in  fire:*  to 
descend  in  fire  ;^  to  be  a  consuming  fire  f  to  speak  out  of  the 
fire;'  from  all  which  passages  it  seems  to  follow,  that  Jire  or 
heat  form  also  one  of  the  physical  cherubim  upon  which  the 
Deity  sitteth,  or  which  he  inhabiteth,  and  by  which  he 
acteth. 

Light  appears  entitled  to  the  same  distinction ;  for  God  it 
said  to  dwell  in  the  light  that  no  man  can  approach  unto,* 
and  to  cover  himsielf  with  light  as  with  a  garment^ 

Lastly,  air  or  windf  which  God  b'ringeth  out  of  his  treasury; 
which  is  the  type,  and,  on  the  day  of  Pentecost,  was  the  pre- 
cursor of  the  Holy  Spirit,  both  in  Hebrew  and  Greek,'  is  ex- 
pressed by  the  same  word  distinguished  only  by  its  adjuncts; 
and  is  one  of  the  main  instruments  by  which  God  acts  upon 
our  globe,  both  in  dispensing  blessings  and  curses,  and  without 
which  our  life  could  not  be  sustained  a  moment,  is  evidently  a 

1  Pa.  Ixv.  14 

2  Atd  Ixvi,  15.    Hcb.  ^3,  the  Scptuagint  »ecm  to  have  read  gno. 

3  ExotL  adx.  18.  4  Dent,  ir.  24. 
5  Ibid,  36.  6  1  7¥m.vi.  16. 
7  Pi.  dv.  2.                                                                 8  nn  vntpfim^ 
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or  rvliag  physical  power,  of  Aic  Mine  ruk  with  beat 

ieHMit  I  have  here  given  of  (he  physical  chera- 
ii  fl^gularly  oonfirmed  in  Ezekiel*s  vision.  /  lookedf  says 
ht^maiUkaUm  whirlwind  came  ami  oftim  norths  agreai  cloud* 
4atf  m  fifw  iMkfddimg  Ute^t  ^nd  a  brightness  wat  abomi  it} 
w%  aee  the  appearance  of  the  symboliciil  animals  was 
by  that  of  the  physical  agents  they  sjmboliied— 
she  wsdL  Ibe  cUrJ,  thc/re,  and  the  lighi.  The  reason  why 
tbc  dssdb  are  particulnrly  signalized  as  God*s  chartots,  ap- 
pcata  Id  be  becaiiM  they  are  ituiiMcU  with  all  those  principles 
by  wbith  God  acit  upon  the  earth;  and  therefore  they  are 
as  carrying  him,  since  they  are  the  instruments  by 
fass  will  has  full  accomplishment 
tt  u  siagnlar,  and  worthy  of  particular  notice»  that  God  is 
lo  dwell  in  Jurkaeta.  The  Lord  hath  imid  thai  he 
Asstt  im  ike  thick  darkness  ;*  and  again — Bloses  drew 
10  lbs  thick  darkness  where  God  was.'  In  the  Psalms 
il  is  said— IJr  made  darkness  hii  $ecret  (or  hiding)  pUce.^ 
Ilarkar«  wai  the  stale  of  the  original  heavens,  before  God 
^4rved  the  ii|§ht,  lo  which  thi*  paissugc  nevtm  to  be  an  nllu* 
«« j&  In  Issitalu  the  term  orate  Ih  opplicd  to  darkness,  and 
r'rm  lo  ibc  pruducliiin  of  Huht;'  from  whi«'h  it  appears  that 
.:  was  out  of  darkness  that  li^ht  was  formccl;  and  these  two 
Si  anem  to  bear  tlic  snmo  relation  to  each  other  as 
aad  negative  clcHrlririty,  or  heat  and  oold.  Dark- 
tjem  srat  lliat  in  which  the  Divine  Spirit  operated,  when  by 
i-'jedbaiinn.  motion,  follo\%ed  by  light  and  expaiuion.  wa^ 
<-d«oed,  and  tlwr  M.*a  bmkc  forth  from  the  oru«t  of  the  eartli 
a«  Crrim  the  womb;  \ihen  the  cloud  was  the  uarrnent  there- 
at and  thick  darkiicu  a  swaddlin);  band  for  it/ 

In  the  ditlcp:nt  visions  of  tlu.*  appearance  of  the  Deity,  as 

!   ^w*  i  ♦  2  Chm.^'i.  I. 

'  £sW  IB  91.  4  Pw.w^Vu.  II. 

?  iMi  !]•    r.  6  JbA,  iisviii.  ^  9. 
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the  Insessor  of  the  cbarM  of  the  cherubim,  it  is  stated,  thtl 
^panded  over  their  heads  was  a  firmament  like  crystal  or 
ice  i  that  above  this  firmament  was  a  sappliire  throne;  that  one 
sat  on  this  throne,  round  about  whom  was  the  appearance  bf 
a  rainbow.^  So  likewise  iu  the  vision  of  the  apostolic  prophet^ 
St.  John— A  throne  was  set  in  heaven,  and  one  sat  upon  it^ 
and  there  was  a  rainbow  round  about  the  throne,  and  before 
the  throne  was  a  sea  of  glass  like  unto  crystal ;  and  in  the 
midst  of  the  throne  and  round  about  the  throne  were  four 
cherubic  animals,  which  proclaim  the  Trisagium?  When 
Moses,  Aaron  and  his  sons,  and  the  elders  of  Israel  went  up 
into  Mount  Sinai,  and  saw  the  God  of  Israel,  He  stood  upon 
what  was  like  a  pavement  of  sapphire  and  as  it  were  the  body 
of  heaven  in  its  clearness.^  In  all  these  passages,  the  same 
idea  seems  to  prevail  with  respect  to  the  firmament— «it  b 
like  ice  or  the  terrible  crystal  in  one^a  sea  of  glass  like 
crjrstal,  or  crystallizing,  emitting  the  splendour  of  crystal'  in 
the  other — like  the  body  of  heaven  in  its  clearness  in  the 
tliird. 

The  footstool  of  the  Deity,  the  pnven^nt  on  which  his  throne 
IS  placed,  is  over  or  above  the  heads  of  the  cherubim;  and 
though  we  cannot  comprehend  exactly  the  precise  meaning 
of  the  figures  emplo}red,  yet  the  general  idea  seems  to  be  that 
of  irradiation;  and  by  these  representations  the  claim  of  Je- 
hovah the  God  of  Israel  is  indicated  to  supremacy  and  en- 
tire •dominion  over  the  physical  cherubim,  or  the  heavens  in 
a  state  of  action,  and  as  the  sole  fountain  and  centre  of  that  in- 
cessant radiation  and  glory,  and  of  those  constant  effluxes 
by  which  the  whole  universe  of  systems  and  worlds  is  main- 
tained« 

It  seems  probable,  therefore,  that  one  of  theprincipal  reasons 
why  the  cherubic  symbcls  were  placed  in  the  adytum  of  the 
Jewish  tabernacle  and  temple  was  not  oaly  to  represent  those 

1  Ezdk,  i.  32,  26»2a  H  MevcL  hr.  2, 3,6,7,B. 

3  Exod.TTw.lSL 


lliflt  govorn  UDder  God  in  at|iure,  but  likewM  to  indi- 

hii  Bmpnntt  and  oolj  Godhead*  and  that  his  people  were 

of  wonhippitfg  IhcM  powers  or  their  symbohv  ba» 

Iktf  derived  so  much  benefit  from  Iheir  ministerial 

r»  but  to  wor^ip  Uiin  akNie  who  created  them*  employ* 

and  operated  in  and  bv  them. 

lis  seem  geoeraliy  to  have  regarded  the  name 
as  indicating  and  representing  more  than  one  oh* 
Phife  Judeus,  who  hiis  written  a  treatise  upon  those 
•I  the  «Mt  of  the  garden  of  Ildeo*  sometimes  interprets 
i^Ayfscal(y,and  somutimes  metuphyMicaliy.  Physicallyp 
mmmt  piaoe,he  contidem  one  clierub  as  representing  the  sphere 
if  iha  Aied  liars,  and  the  other  that  of  the  planets*'  and  in 
he  asks,  whet^ier  thry  may  not  lignify  tlie  two  hemiik 
.'  boUi  of  which  amount  to  the  whole  universe.'  The 
savord,  he  conjectures,  either  represents  the  general 
of  the  heavem  and  planets,  or  else  is  a  symbol  of  the 
Metaphvsicallj.  he  coiisi«ler«  the  two  cherubim  as 
ihe  Power  and  (ioodncss  of  the  Uctiy.  and  the 


sword  ilic  liOf^or  \\\%  cajieutial  Word ;  and  this  inter- 
frrialMMi  he  «<-fiii^  lo  (liink  \\i%s  diviiicir  Ku;:^'c»t€ti  to  him.* 
iVnieni  of  .\1«  t.iniiri.i.  in  mm\w  (lt*L:rct\  Kerriis  to  inciine  to  the 
ftfitraorH,  **\\  t'l-'*  ^'i.^'icrt.  •>!  \\\>  «.i»riipatntit  IMiilo,  but  lie  cx- 
arr^nei  himM.*it'  oli<»i  iin-lv.   •iini.  .:'trr  allutliiii;  to  other  iiiter- 

s  » 

pr*U'ioiM,  ri>n«-!ii'l('^  uiili  iii<.'riti«iiiiiiu  **  The  Uvjrn/oi(uing 
fptnig  wHiffTt  the  cUernhun  stfinintitze,**^  IrrnitUf,  the 
keamrd  Ki*)hi(i  hI  Ia«*ii*>.  vi\\**  \\f\K\  ro()\i*rM:(i  ^«iili  rolyrnrp, 
tkp  Joliri'«  ili«<  i{>:i'.  ii*'^irti«  lhc«ii*  rnvHtir  oditi-ts  ws  pli\^icnl 
sad  fvr  l«  •i-i*>t  •  .il  «viiiImi!«,  t:iLiiiu  cliii'dv  into  o»iiM<k*iiition 
their  nurn*»^r.  'l'\v  Juur  iyi.%T\vrs  ul  thf  ul« •!»<•,  ihi'  Jour 
wu^v.  ifif  /  'nr   ^  '^iH'N.  {\ir  Jtfur  uui\iT*a\  <i»\ci  ants  ^i\cn 

1  /*  '  4''^'  ..  1'  I    r6  A.  n.  ;.'  /&"/■  I) 

:   i%4  *LS   (.  4    Mi//   I)    K  5    /hid.  h6    K   U. 


\xvm  IITTRODUtiTIOV. 

to  man — each  of  these  h^eppean  to  regard  as  %ured  by  the 
cherubic  animals  ;^  and  he  might  have  added  ihejaur  phy- 
sical cherubim,  spirit  or  wind,  light,  eiqpansion,  and  the  clottds. 
Justin  Martyr  has  a  singular  opinion  on  this  subject  He 
thinks  Ezekiers  jcherubim  symbolized  Nebuchadnesezar  when 
he  was  driven  out  from  the  society  of  man  as  a  beast  :*  when» 
according  to  the  Septuagint  which  Justin  used,  he  eat  gra«  like 
an  .007,  his  hair  was  like  a  lion*s,  and  his  nails  like  a  bhrd's  or 
eagle's.  Athanasius  has  a  remarkable  passage,  befinre  al- 
luded to,  in  which  he  says  of  Christ,  that  when  he  appieared 
upon  earth.  He  bowed  the  heavens  and  came  down^  and  that 
he  again  mounted  the  cherubim,  and  ascended  into  heaven,* 
from  whence  it  should  seem  that  he  had  adopted  the  opiiiion» 
Uiat  the  heavens,  and  the  clouds  were  antitypes  of  the  sjrm-. 
bolical  cherubim:  yet  in  another  passage  of, his  works*  be 
expressly  places  the  seraphim  and  cherubim  amongst  the 
highest  of  the  heavenly  essences.  ^  As  we  know,**  says  he^ 
"  that  there  is  a  distinction  of  rank  in  the  powers  above,  m 
there  are  also  difTerences  of  station  and  knowledge.  The 
thrones^  both  the  Seraphim  and  the  Cherubim,  learn  from  Qui 
immediately,  as  higher  than  all  and  nearest  to  Crod,  and  thej 
instruct  the  inferior  orders-^but  the  lowest  rank  are  the  angebf 
which  are  also  the  instructers  of  men."^ 

It  seems  evident  from  this  statement  of  the  opinions  of  both 
ancient  Jews  and  Christians,  that  the  sculptured  Cherubim^in 
their  opinion,  represented  physical  as  well  as  metaphysieal  ob- 
jects; in  fact,  the  most  general  interpretation  seems  to  be- 
that  those  powers  that  rule  under  God,  either  in  his  physical 
universe,  or  which,  with  regard  to  our  planet,  have  power  in 
his  church,  or  over  his  people ;  and  also  those  spiritual  essences 

1  Adv*  Hmret*  L  iti.  c.  11. 

2  Quaut,  d  Rap,  ad  Orthodox,  Quest,  xlir. 

3  QiMBtf.  adJMiodi.  cxxzvi. 

4  Dt  eomimm.  cstwn/.  ed.  Paris,  1627,  i.  238. 
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tlMt  ippraftch  oeareft  to  him,  in  tho  purity  of  Cbeir  natures, 
^atm  tte  iBCit ype  of  the  cherubic  fornis.  St  Paul,  detcribing 
the  cieatioB  of  all  things  bj  the  Son  of  God,  whether  vuiUe  or 
tioos  particularlyytyiir  ruling  powers  in  nature  and 
,  domimoHtf  principaliiieSf  and  powtn^  This 
J  fc«  MicTpvfaf  of  all  rule  and  government  both  in  heaven 
earth ;  which  is  all  derived  from  Christ,  as  King  of 
Lord  of  lords,  to  whom  All  power  is  given  i»  hemven 
"  who  therefore  is  the  Inscssor  of  the  Cherubim,  act- 
kj  all  the  powers  that  he  iiath  created,  whether  physical 
!•  whether  civil,  ecclesiastical,  or  spiritual;  for 
all  ihimf^  Ay  ihe  vord  if  his  power,* 
lo  Iks  piophecT  of  Isaiah,  and  in  the  Apocalypse,^  the  sia- 
viafad  beings  called  by  the  former  TTkc  Berapkim^*  and  by 
9l  Join  licui^-ovaliffei* — which  by  most  ancient  writers  are 
lo  heaynoo\'Oioui  with  the  ckembim — are  represented 
the  TVuai^'ifiii;  the  latter  saY«-^77kcyivfl  noiday 
mjpmg.  Hilly,  Holy,  Holy,  /jord  God  Almighty,  This 
triple  agriptiuii  of  Holiness  is  thought  by  many  to  intimate  a 
•f  Persons  in  the  Godhead,  and  that  the  physical  che- 
er wmphim  symbolically  represent  that  mystery.  Arch- 
Sharp,  and  after  him  Archbishop  Newcome,'  have  ob- 
thai  thi9  opinion  iii  iiiroriMMrnt  with  thcMf  ^ymltolical 
k /tf/ZiMfr  </*  7rn  arnf  wr^hi/tpirm  thr  iMtnh^  and  ascribing 
!ii.vi  /•!  Aim;  an  oiiji  c  tiun  whirh  appears  to  mc  not 


2   CdbM  i.  16.  3  MaUh  xzviii.  18. 


•   J  4  /mi   ^i.  't    Hiv.  iv.  H. 

5  H*^  S'C"*?  "^"*  »Anir,»li.ch  Ltcr»ll>  nuy  br  rrn.lrn«l  Ifurnert,  phyti- 
>i  •|[^.fi  Mir  hriTrn«  ill  tlic  nifr«t  iiitrn«r  «tatc  nf  artiitrii  (liry  ire 
tfCA.*.--!  •«  tisvc  rx  ViHiex  (tt<*  vipprr  pA  r  vrilti|^  thrir  fjcrs  tlic  Ictvrr  p•irco- 
••-'.•<  •".rir  f.  rt,  t!ir  in*rmtrtIiAtr  jMir  In-  n>;  uin!  for  flijjlit.  Sre  /am.  iri.  2. 
W  -rf'*  -Mtf  «>av  4pir  M«  «  oftN*-  «nW —  7Vu  hfortai  tKt  mmrnd  Ihertof,  tmi  tanti 
mat  UiSi  tr^fwr'  tf  rur-utk  ami  tekitSer  il  ffortkt  nny  nut  tlir  nmc  thing  be 
iTM^  M  bi  laa.*)i'*  ll'*M:ripttuii  of  the  Scniilum* 

^  U-   /m 

■  4'A->  *M  l\t  f'ktrubim,yj$.      Nruionkc's  Exekul,  i.  10,  note. 
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to  have  been  satisfactorily  answered.  It  should,  howevefrkr 
taken  into  consideration  that  the  cherubim  are  symbob  nob 
solely  ofphysicalf  but  of  all  governing  {x>wers,  and  that,  there- 
fore, in  order  to  interpret  rightly  any  act  of  theirs,  the  circum*^ 
stances  attending  upon  it  should  be  carefully  examined.  If 
we  consider  the  passages  in  the  Apocalypse  here  alluded  to, 
we  shall  find  that  when  praise  is  to  be  rendered  to  God  as 
Creator  and  Upholder  of  the  universe^  they  then  ^re  stated  ta 
proclaim  his  Triune  Deity,  by  saying — Holy^  Holy^  Hbfy,  Lard 
God  Almighty,  which  loaSf  and  is,  and  is  to  come.^  Thb  they  do 
as  the  physicad  powers,  under  God,  upholding  the  anivene, 
especially  as  fire,  light,  and  air ;  all  of  which,  in  passages  of 
Scripture  above  noticed,*  appear  to  represent  the  Three  Per* 
sons  of  the  Holy  Trinity.  But  when  they  are  introduced  as 
representing  the  gcnerning  Powers  of  the  universal  Cksurch^  at 
they  are  when  they  fall  down  and  worship  the  Zomft,  Ibe  case 
b  altered ;  for  those  they  then  represent  are  amoi^st  the  r^ 
deemed. 

One  of  my  objects  in  treating  so  much  at  large  upon  thb 
mysterious  subject,  was  to  counteract  that  tendency,  often  ob- 
aervable  in  the  writings  of  philosophers,  to  ascribe  too  much  to 
the  action  of  second  causes,  and  the  mechanbm  of  the  heaven- 
ly  powers;  as  if  they  were  sufficient  of  themselves,  nd  witk* 
out  the  intervention  of  the  First  Cause,  to  do  all  in  alt,.and  keep 
the  whole  machine  and  all  its  parts  together  and  at  woric 
Instead  of  regarding  him  as  receding  farther  and  farther  from 
our  observation,'  my  desire  b  to  bring  him  nearer  and  nearer 
to  us,  that  we  may  see  and  acknowledge  Him  every  where^ 
as  the  main-spring  of  the  universe,  which  animates,  as  it 
were,  and  upholds  it  in  all  its  parts  and  motions — 

Lirei  through  ill  life,  extendi  through  ill  extent, 
Spreidi  undivided,  opentei  unipent. 

1    BeotL  M  ntpr,  3  See  ibove,  p.  Ixiy.  3  See  shore,  p.  xxir 
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_  hii  •wn  hwi  by  his  own  miiverMl  action  upon 
mai  hy  kit  chemhiin  of  glory.    Without  Him  tbkt  oar  do 


I  €tmifdi  conclude  thh  Introduction  without  returning  my 
giiltfal  acknowlcdgnientt  to  the  Board  of  Curators  of  the 
flbaieriaa  Mn9eum»for  their  kind  perminion  tohave  drawings 
tskm  of  such  subjects  in  that  subcrb  collection  as  might  an- 
ny  purpose ;  and  to  Messrs.  Gift  and  Owen,  the  cooser- 
assistant-conservator  of  the  miaeum,  for  their  readi- 
CO  all  occasions,  to  show  and  explain  to  me  such  articles 
tbcsr  care  as  I  had  occasion  to  inspect ;  to  the  friendly 
of  the  latter  gentleman  I  am  particularly  indebted, 
■si  aaly  for  bis  exertions  lo  serve  me  in  the  museum,  but  for 
his  Taloable  information  on  numerous  scientific  subjects,  on 
wbkh  1  had  occasion  to  consult  him,  which  hb  deep  knowledge 
itive  anatomy,  and  familiar  acquaintance  with  the 
of  the  animal  kingdom,  enabled  him  to  give  me. 
To  the  gentlemen  connected  with  the  British  MuMrum  and 
that  of  the  Zoobgical  Society,  I  have  Co  make  similar  acknow- 
*nts  for  the  kindnciw  and  information  with  which  my 
on  several  subjects  have  uniformly  been  answered. 
As  one  half  of  this  work  wa^  printed  before  the  publica- 
of  Dr.  Iloget*9  admirable  Treatise,  it  will  not  be  deemed 
woderful  that,  in  some  instances,  wc  have  treated  of  the 
^■fc»  fubject.     TIh*  hiMory,  habits,  and  instincts  of  animals, 
ar«  to  intiroatelv  connected  with  their  phvMoIogical  •Iruc- 
ture.  e»f<cial)j  their  ritnnai  anatomy,  that  it  is  w-arcely  pos- 
•tie.  lo  order  to  prove  t lie  adaptation  of  means  to  an  end,  to 
tieai  »at»factori)v  of  the  former  without  occasional  iUuvtra- 
from  the  latter.     After  the  dcKtor's  work  appeared,  I 
red  many  thing*  of  this  kind  from  my  MS.,  upon  which 
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he  had  enlarged.  The  moult  of  Crustaceans^  however,  teemed 
to  me,  and  to  every  friend  whom  I  consulted,  so  neceSaary  to 
make  the  history  of  that  Class  complete,  that,  though  mottlj 
derived  from  the  same  source  as  that  of  my  learned  Co-no- 
minee, I  did  not  expunge  it 
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HISTORY,  HABITS,  AND  INSTINCTS 


OF  ANIMALS^ 


aiAPTER  L 

Cnmltofi  (^  Aminuds. 

If  BO  pmrt  of  croataofi  are  the  powbk*  witoow,  and  ooodvbm, 
rfiti  beneScent  and  almighty  Author  more  signally  contpicu- 
'^  than  in  the  various  animaU  that  inhabit  and  enliven  our 
fl'ibe.     The  in6nite  diversity  of  their  forms  and  orffann;  th« 
3ire  adaptation  of  thc^  to  their  several  functions;  the  beauty 
lad  ricc^nre  of  a  larpc  numl>or  of  them;  the  singularity  of 
f<\^r%\  ttie  variety  of  their  motiom;  their  geographical  dtstri* 
>«?inn:  but.  aU>ve  all,  tlieir  pre-eminent  utility  to  mankind. 
u  every  Mate  and  stage  of  life.  refui(*r  them  objects  of  the 
Jtrpest  interest  tioth  to  rich  and  |M)or.  hi(;h  and  low,  \%'isc  and 
jbkramrd.  Mi  that  argumenU  in  proc»f  of  these  primary  attri- 
Mrs  of  the  Cnxihead,  drawn  from  the  habits,  instincts,  and 
'<htt  adjuncts  of  tlie  animal  creation,  are  likely  to  meet  with 
nc*re  univer^-il  attention,  to  Ihs  more  generally  comprehended, 
fo  mjtke  a  deeper  and  more  la^itini;  iinprtrsviion  u(>on  the  miiKl, 
to  direct  tlie  lH*jirt  more  fervently  and  devotedly  to  the  nuker 
aftd  giver  of  tliese  interesting  iK'int^s,  than  those  which  arv 
4r»«ii  innn  more  abstruse  sources,  tliough  really  more  elevated 
ftftd  siU>lime. 

TVe  history  of  the  animal  kin;?dom  naturally  commences 

w.tH  the  rrraiitm  of  animals,  and  tin*  great  events  preparatory  to 

t.  li<  wbrn  tlie  Alhiouty  raEAioa,  in  his  wisdom,  and  by 

\^  word  of  hts  poweri  had  first  brought  into  being,  and  aAcr* 
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wards  scHn  order,  the  heavens  and  the  earth ;  had  caused  the 
latter  to  bring  forth  grass,  and  herb,  and  tree,  and  then  had 

f>laced  his  sun  in  the  former,  that  by  constant  irradiations  <# 
ight  and  heat  from  that  central  fountain,  the  life,*  and  motion, 
wtiich  the  first  mover  had  begun  by  the  incubation  of  his 
Spirit,  and  v\rhich  now  manifested  itself  in  the  vegetable  king- 
dom, might  be  maintained  till  it  had  run  its  destined  course. 
When  sul  things  were  thus  prepared,  his  next  clire  was  to 
people  and  enliven  the  earth  witn  a  difierent  and  hisher  class 
of  beings,  in  whom — ^to  organization,  and  life,  and  growth, 
and  reproductive  powers, — might  be  added  sensation  and  vo- 
luntary motion.  Unpeopled  bv  animals,  the  verdant  earth  in 
nil  its  primitive  and  untarnished  beauty,  though  inlaid  with 
flowers  exhibiting,  in  endless  variety,  every  mixture  and  shade 
of  colour  fhat  can  glad  the  sight;  though  fanned  by  gales 
breathing  Sabean  odours,  to  gratify  the  scent;  though  tempt- 
ing  the  appetite  by  delicious  u'uits  of  every  flavour,  still  would 
be  a  scene  without  the  breath  of  life.  No  motions  would  be 
seen  but  of  the  passing  clouds,  of  the  fluctuating  waters,  and 
the  waving  boughs ;  MO  voice  heard  but  of  the  elements. 

Was  a  single  pair  placed  in  this  paradise,  though  at  first  it 
would  seem  that  there  was  gratification  for  every  sense,  and 
joy  would  possess  the  heart,  and  admiration  fill  the  soul  with 
pleasure;  yetufter  the  novelty  of  the  spectacle  had  ceased,  and 
the  efllect  of  its  first  impression  was  obliterated,  a  void  would 
soon  be  felt,  something  more  would  seem  wanting  to  animate 
the  otherwise  lovely  scene;  a  longing  would  arise  in  the  mind 
^  for  some  beings,  varying  in  form  and  magnitude,  furnished  with 
organs  that  would  enable  them  to  traverse  and  enliven  the 
lower  regions  of  the  atmosphere,  others  that  might  course  over 
the  earth's  surface,  and  others  that  could  win  their  easy  way 
through  its  waters,  so  that  all,  by  their  numbers,  and  the  varie^ 
of  their  motions,  might  exhibit  a  striking  and  interesting  con- 
trast to  the  fixed  and  unconscious  vitality  of  the  vegetable 
kingdom. 

But  it  was  not  the  will  of  the  beneficent  Creator  to  leave 
such  a  blank  and  blot  in  his  creation;  before  he  created  man 
in  his  own  image,  and  enthroned  him  king  of  the  new-made 
world,  he  decreed  that  his  dominion  also  should  be  an  image 
of  his  own,  over  innumerable  creatures  of  every  form  and 
grade,  each  in  its  place  intrusted  with  a  peculiar  oflSce  and 
function,  and  furnished  with  organs  adapted  to  its  work,  con- 
tributing to  its  own  and  the  general  welfare ;  so  that  all  diould 

1  See  Appendix,  note  1. 
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il<p,  **  though  rarh  in  diflfrrcnt  sort  and  manncri"  to  arrorn- 
f4isli  itic  great  plan  of  an  All-wisi:  PruviiJiMirc. 

What  wa%  the  prcfinc  order  of  rrrnlinn  in  thn  animal  kin^- 
4ocn  ■  »o  whrrc  rli*:irly  rcviNilLMl  in  II«»ty  Sriipturo;  and  wr 
<'4fi  only  cortjecturc,  since  thi*  nin^t  iKTfirt  nnint.it.  :ind  hr 
who  alwnc  In: longed  Im  the*  •(piritu:il  and  ImiHiMi'  wmld  by  hi^i 
wfiiL  M  Well  afi  hv  Ills  hddv  to  thi^  vi<«i!ili',  wa-  rrratr'd  thi;  layt, 
tlMt  the  pffOcre^  \va^  from  Ihn^i*  that  wrn*  at  ihi*  foot  of  lh«^ 
«cale  to  iho-M*  that  were  at* (he  «nnimit.  We  are  told,  indrei). 
m  Krtw-nil  terms  tliat  on  thr  t'lfth  il.iy,  at  the  diviri«*  i'iildlni:, 
the  water*,  hitherto  harren  and  nriten  inted,  priMlnce  I  ahiiu- 
4iiitjv  ••thr  m-.ri/ii'  knattur  tft^it  hath  /»;I-,"  ami  /'.:.-/  to  iraver-r 
tbe  brmairicn:.  In  an  in<«t:iiit.  in  olieilienee  to  th  il  i[iM'l.«-n- 
:ftC  wtird.  bv  the  oprrafi'tn  nf  Aiini^^lity  |Hj\vrr,  a'ld  uuili  r  ll  j 
^idart^t:  of  inhni'e  \Vi<ili>in  an  I  (I'VHliti^^.  the  [ioiiiK:!f*s  ih  tan 
«iCh  «M  its  tr'hiitary  ^tpMnis  hi-«  ante  pri'lilie,  aiwl  liroc.'ht 
hjifih  bv  mvriads  in  eii(!le'«*!  and  >triii:^'e  i!iver«irv,  i!^  i](>l!ni*il 

'iiiS,  bejinniiij.  |"*ili:ip«,  with  tin*  \il■\vle^'*  aniniili  u!e  or 


:be  ten^ieie^  tM»ly|w*.  half  annual  niid  h.ilf  p!.ih\  and  ('.'•dini; 
viih  tbc  halt  fi^h  and  half  ipiadnipecl,  eft.irfanv,  :}i:ii  then 
kmdred  moii^tcrt.*  \nr  \va«  the  tieean  pri>litii'  *(  aipiatir 
mimaki  alone,  and  those*  wlinoie  hahiiati'in  was  t[:«-  ir<>tle>i 
worid  of  \fta!er>.  \%ilh  all  its  streams,  its  fa\(>s,  an  1  iu  aliwve!*. 
It  Bl»»^-i%e  birth  to  all  th«'  wiM::<'d  and  fi'ilhi -n-*!  'ri!<f- — from 
'Se  Srill:.iril  hutnriiinu  l»:ril  lo  tin-  ni";:':lv  i-.i^l  •  :iii'l  rlic  jMiit 
ivlti^r*  — llrnt  pr  iplf  and  i  ii!iv<  ii  llic  itirMi^i)!:!  i  :•-  ^  a.  aid 
"naif  •.'.  th«'  t;''!«l  o\  tlieir  f  \ri:r*:nn".  Tlii-  arniiial'*  i  i*  m'i.'I  i»ri 
*.r.s%  *iiy  \%*rt'   t\*'^'u  •  d  ?•»  »i\\i  II  •!    !•  ..\r,  irii  ju  i.il«  i  •  i  f  tl;-- 

4r"..  .-.  .1  l^iii.'l  t;.i«1  ii'ii  --I  j  •■  id  i  >  .  I*  -n  'rriuifv.  t  .♦  fr  llial 
^■2rp«»*«.-  v»..To  fiTi'l  \\it*i  a|i|>Mi[ir,a'c  arr!  pi  fii  \  \t  •  '^.!!.*,  '.:i 
-T^ve  <■.■-••■  h'  'h  I  'F  :'t  «>p,ralii'ri  ani  1  i'«'?ii  ■'.'•:',  iii  lli  i  :lii  r  li»i" 
-  ^•»*n  t.'»n  i»r.Iv. 

\^^  ri  lii»-  Wi'fil  *■{  po\\«T  w  i"  .-«|'   1^'  ri. — "  /*•/.''■  -  .•■'■■'  -h 

'ri\,"  .ifid    in^l  I'.th   i''.«     xiriii'i-    ti.!"-*if    i|'.  i-'r  "ij"  •'*    i«-'.«- ! 

•%-:.  h-  r    t'ffTi.!.^    u..'u!».  varviii^    intiai'i  !v      t   •  /   .    It.-    \   tlr 
-„'•■    fi  irvf*'-----  1^1  •  fii  ![■■  \i  .Uil   litiiu  «  I    ill  ■  •    •  p!.  ll  t    aiii! 
?•:•--:  I'll. I*  :  ih-  M  lUi  lui-  ruili  *f    r:i  ;.■:•.!.■«.  wf.i;!  -i  ?-iir- 
■•••:.   *.\-l"-'*'' ■!,  «  !jlil-J."«ri'.l,  i.r    11! '.ll'.  I  N-ti   i.  *'i!''i   in*. 

■:''.  .1-  !  ■Mfifi' .  ••■.!  ihi-  irrn''i!i  i.il  trl' ■n  \\:i!i  rji  ■*••  |iMi!i;rii! 

fi.^i  •  ••  w.itiT*.  In  ill'-  iiiaj"ii-v  •  f  l':i  *!■,  *\\r  li:.*  •  I  !l  ■•  l\^^n  » 
•  "*J  •■•  i«  •  iri«,  :iiid  th«'  wio;^"*  "t  'In*  hriij*,  \\t  r«-  ri'[jlai'!  li  l»v 
— -^  •*-^t  til'fd  tiir  ri;««t:i)fi  mi  tin-  llifiisi"  u:i  wli.ih  tli   v  w*-:  : 

m 
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The  eaiA  was  now  xiompletli^  furaished  and  deooraled  ta. 
receive  haFdestined  king  and  master.  The  sun,  the  nnooii^ 
and  the  stars  were  shedding  their  kindly  influences  upon.|)|r; 
she  and  her  fellow  plants  had  commenced  their  annual  And* 
diurnal  revolutions;  the  plants  and  flowers,  her  first-bom  pnK. 
genj^,  had  sprung  out  of  her  bosom,  and  covered  her  with  ver-^ 
dure  and  beauty ;  and  the  fruit,  and  forest  trees  flourishing  in 
all  their  glory  of  leaf,  blossom,  and  fruit,  were  ready  to  nrunister 
to  the  support*  comfort,  and  enjoyment  of  their  future  lord ; 
the  sea,  the  air,  the  earth,  were  eaph  filled  with  their  appro- 
priate inhabitants,  and  throughout  the  whole  creatioD  was. 
beauty,  and  grace,  and  life,  and  motion,  and  joy,  and  jubilee^ 
But  still,  in  the  midst  of  all  this  appanint  glory  and  activity 
of  vegetable  and  animal  life  in  the  new-created  world,  there 
was  not  a  ^gle  being  endued  with  reason  and  understand- 
ing; one  that  could  elevate  its  thought  above  the  glorious  and 
wonderful  spectacle  to  the  great  Author  of  it,  or  acknowledge 
and  adore  its  Creator.  Amidst  this  infinite  variety  of  beiog& 
there  was  not  a  single  one  which  to  a  material  body  added  aa 
immaterial  immortal  soul ;  so  that  there  was  still  a  great  blank 
in  creation.  A  wonde/ful  and  magnificent  temple  was  reared,, 
and  shone  in  glory  and  beauty,  but  there  was  as  yet  no  priest 
therein  to  oflTer  up  incense  to  the  Deity  to  whom  it  was  dedi- 
cated, 

We  are  now,  therefore,  to  consider  the  creation  of  him  for 
whom  this  high  office  was  reserved,  who,  as  king  and  priest, 
was  to  render  to  the  common  Creator  the  praises  due  from  all 
created  things,  and  be  the  spokesman  for  all  the  inhabitants 
of  this  terrestrial  globe, 

The  vast  distance,  on  this  account,  intervening  between 
man  and  the  highest  animals  in  the  scale  of  being,  appears 
evident  from  the  different  circumstances  attending  their  crea-. 
tion.  When  they  were  brought  into  existence,  the  word  was 
— •*  Lei  the  waters  brinfffarlh — Lei  the  earth  bring  forth  j^ 
from  which  it  should  seem  that  God  did  not  act  immediately  in 
their  creation,  except  by  bis  agency  on  those  powers  that  he  had 
established  as  rulers  in  nature, and  by  which  he  ordinarily  taketh 
hold,  as  it  were,  of  the  material  universe.  But  when  a  bein£« 
combining  the  spiritual  with  the  material  world,  is  to  be  created, 
all  the  persons  of  the  Godhead  unite  immediatefy  in  the  work, 
and  without  the  intervention  of  any  other  agent,  ^*  Let  us 
make  man.**  He  was  therefore  neither  sea-born  nor  earth* 
bom,  as  some  ancient  nations  claimed  to  he^  but  bom  of  God  ; 
though,  as  Christ   moistened   clay  when   he  was  aboife^  to 
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rierr*^  his  rrrntivc  pnivrr,  in  the  rcfurniin^  of  an  cvr;'  90 
was  the  huniili  earth  iisctl  in  lh<,*  rruiilidii  of  ilio  bnAy  of  man 
^T  kt«  Maker,  and  when  that  \vnn(!t*rrnl  machine,  with  it^ 
«Qiiip!€i  ap[Kiratus  of  or^^anN  lK>th  rxti-inal  nn>I  irittrnal,  was 
Tinift^c^J:  uht-ri  a  throne  aii'l  prt>ci;i-c  chamh^r  wvrr  |irr(;ircJ 
tor  the  inti-llertual  ami  ^|)irl(iiat,  nnil  ^^ovcriiiiii;  part  i'f  Uis  na- 
'jrr,  and  that  wondrr-unrkin'^  piil^  the  Lrain.  witli  ilM  >ilver 
«pffUi  «*ord  and  inlinitcty  diiaiiratrd  llircads, aiiiuily  fitted  for 

Vit  m9i%Ct-rr  of  every  m'>li\e  nri;aii,  was  in  a  slate  to  lr.':nsniit 
viittkMit  •••'Mruction.rat'h  Mux  and  n-flux  of  that  subtile  lluid,  in- 

'  TTKiiLilf,  a^  it  wore,  iM-lutrn  matter  and  spirit,''  whith  so 
»lav'li!M.'nu«ly  cnn\i*^s  and  cau<C!«  the*  execution  of  the  con  - 

*:kir^«  of'  the  will  hv  evrrv  eMernaJ  iMdilv  or^nn ;  when  tic 
•ear!  w.14  r'-idy  tci  heat;  tht*  lun;;s  to  play;  thi:  |j!eo«l  In  rir- 

•  jl4f«- :   ii.d  e\erv  other  s\>tiMn  to  start  for  the  lulMnieht  uf  i'm 

.••etc  r  .•►.  !  err.ind.  •"  77i«  it  iht  /jci'J  (itfi  brvalhfd  ittto  Ai.»  rn.ttif< 
'.£  brfu:h  f' lizrs,  tint!  man  hi-t  umf  a  livin*^  sluI."  He  was  iiow 
^iCiii.c-'i  iiiiii  Ui»  kinu'dodi  over  the  globe  whii:li  h<*  iidrilitei', 
«i  6atu\uiou  uns  ^iven  hi'ii  over  the  inhahitanlH  of  the  water, 
.  litir  4tr.  and  uf  the  earth;  and  tlii*  divine  inia^i*,  ia  whicli 
«r  ««9  t*j  L«r  <*rea!ed,  wa5  rendered  coinpltte. 
Nott.  Ui*:  ;;<  iierations  of  the  wnrld  were  perteet  and  heallh- 

'  .'.  ix.l  (■  nl  »aw  I'lcry  ihin;^  that  i.e  h.ul  niaile,  a:.d   f  el.oM 

v«jk»  *rrv  ir-nij.     Th.il  i*. — i  verv  indiv!i!ii  1!  1  't*»*.M«'.  w  In  iher 

.'•■  ■  r    lUiMLit'-.  w:iH  ti'i- I   in  i\«Tv  rt-'»«i   r-i  -.w^wr,- 

m  I 

•  ?  i    ■:  .'h  <-rc.il!i'?i.  artl  p'':l"r  :i  iN  ;i!l.»Hi   1  j...r!  in  1  •  n'r.- 
:j  •  .  •;      J' i;"r  il   W'llr*".      'I'l  •■  •■:tlirr  m  .i  Ii.i  ■■  w  .».  i.<.  .v 
•  .  ■  ■■    s  v  *'■:  ir  jt«    '.N 'I'vl  \x.iN  ii'U'!'.  .!i :.  .ii;  1  ::.i'  1*    1  j»r 

•  I*  ■    .    .  •  '■  !• «  •:  .t:i«l  I  li".  .     I'"  I  il  IiJmI  I  I  i  .ii;tl     ■    i:'i     ■  ijj»Tm| 

••■•'.!.      'J'.'-  n*f  !n  •"  •)!  ill  •  \\  1,  •'•■  ••  .  -   •'  •  I  .:■  III.  i'-* 

.••  :   •         .  i'\  .I'l   irrt- .  'tib-'   iniji  T"!'.  l«i  i'.».l!i   :I  -  .1    ^  •.■  i.A 

•  .    I  '•■!:.  v.  »*>t    '.  11'  u    r  •    !•  «  i*«.irv  l.i  l!.'    '.    .  :i  •••  i!'- 

•  J*  ■    ■    r    it   iJi'*  i!i'«;.;.«  t     f   llii'  pi»''  :•'•■•)•..•.  'H  •■*    ■.\,.<    :;•  t 
•  •-  .     ■    '.  •  ji   *   w-j'-j    >     'U    }  .i\  !■  .Hi  .  In  .i'«'  I    i:.'-    I'  I  '■■»•■  'i,^ 

•.  •      ■*    :.  f  !/.:•;•:. ..-:  *ii|i|i—i-*.  vmv  u.  !■■  .1:  :.:'  I  •- .(!♦  I 
V  .■     .        'rii»-\   nr.»L  n  lyi-.'u'-'.  «•?!:;»». allv  li  •;  •■  •  .i:«  1. -^i.t  s 

m 

••    .  .       ^      :    ■•  n\,  .•:.  I    r.-.'hi  I    :ri  uif  1   !ii-r   i!*-'   ■  ;.  i   i  tlii    i 

■       ■    I    rii  ir     '   ir:i:I  ■'i*  «■  i  ir.i«"t'  r  :    t''   -.  .i.         ',    ;ij  • 

•  t        .    ,    !.    Ml    lie"  l"       I-*  111    I'le  •nii^ihil   u'  »'-t.  •■  /     ••♦^v 

.  .     •  ■  .':    .  -Ml  .'  •'    '.•/•/  .'"■:,.  ■  f' t^w  tiir,  u*,  if    '".  •    V  .'   i"  • 

t.  .       ■.  •.'•••  •"  r  Fi.fu.'."      AnJ  to  1}  ii  ve::elal  ie  iLit.  !••  :\'f': 

\  2    Sec   \;'*iriil  *,  i.^'.c  j 
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the  close  of  the  present  scene,  ^m  are  assured  they  shall  again 
return  so  m  to  render  the  last  age  of  the  world  as  happy  as 
the  original  state  of  man  in  Paradise.^  This  harmony  of  tho 
animal  creation,  continued  probably  long  enough*  after  the 
fall,  to  allow  sufficient  time  for  such  a  multiplication  of  the 
flocks  and  herds,  and  flights  and  shoals  of  the  gregarious  ani- 
mals, as  would  secure  ihctxi  frorn  extinction — but  toen,  as  tbe. 
poet  sings:—!- 


*i^^ 


Discord  first 


Daughter  of  sin,  among  th'  irrational 
Dcatn  introduced  tiinnigh  fierce  antipathy: 
Beast  now  with  beast  'g;an  war,  and  fowl  with  f<oiw\ 
And  fish  with  fish;  to  graze  the  herdM  leaving. 
Devoured  each  other;  nor  stood  much  in  awe 
Dfjnan  but  fled  him,  or  with  coimtenance  grim 
CQted  on  him  passing.    These  were  ftom  without 
The  growing  miaeriea  which  Adam  saw. 

Had  Adam  not  fallen,  this  sad  change  would,  probably,  never 
have  taken  place,  for  as  the  author  of  the  book  of  Wisdom 
argues : — '*  God  made  not  deaths  neither  hath  he  pleasure  tn  the 
destruction  of  the  living.  For  he  created  all  things  that  they  might 
have  their  being;  and  the  generations  of  the  zocrld  were  heaUhfiil:' 
arid  there  is  no  poison  cf  destruction  in  them^  nor  the  kingdom  (f 
death  upon  the  earth.**  When  we  consider  the  relative  positi6n 
of  man  and  the  animal  kingdom,  by  the  divine  decree,  sub- 
jected to  his  dominion,  the  harmony  and  good  will  that  subsisted 
between  them,  it  appears  improbable  that  immortal  man  would 
have  been  afflicted  by  the  appearance  of  death  and  destmclion 
amongst  his  subjects  from  any  cause,  especially  by  the  strongs 
and  those  armed  with  deadly  weapons,  attacking  and  devour- 
ing the  weak  and  helpless.  Even  now,  fallen  as  we  are  from 
our  original  dignity,  there  is  no  creature  so  fell  and  ravage 
that  we  have  not  more  or  less  the  power  to  subdue  and  tame; 
no  natures  so  averse,  that  we  are  not  skilled  to  reconcile;  we 
ran  cou»)(eract  even  instinct  iliself,  and  makea  treaty  of  peace 
and  mutual  good  will  between  animals,  whom  nature,  by  a 
law,  has  placed  in  the  fiercest  enmity  and  opposition  to  each 
other.* 

The  Creator,  indeed,  foreseeing  the  fatal  apost«acy  that 
plunged  our  race  in  ruin,  an^  providing  for  the  circumstances 
in  which  our  globe  would  eventually  be  placed  from  the  too 
rnpid  iiicreaso  of  various  animals  most  given  to  multiply,  fur*^ 

\  Isaiah,  Ixr.  ^  ^  S^e  Appetidiz,  nofllk. 
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niilied  the  predatorj  tribes  with  omirvi  and  oflentive  armn. 
whielu  when  be  gave  the  word  and  let  loose  the  reiM,  would 
«fge  Ihem  to  the  work  of  deiitructinn,  and  impel  them  to  at- 
tack and  devour  without  pity,  those  nmougnt  the  weaker  ani* 
wmh,  iImi  were  likely  to  increiiM:  in  a  decree  hurtful  to  the 
ff^ncnil  welfare,  thu»  fulfilling  hii  f^rcat  purpose  of  generally 
tnainlaifiing  thoMS  relative  proportion!!,  nn  \o  number,  of  indi- 
udaal  ftpc«rioH.  that  would  be  mont  conducive  to  the  health 
«ad  mutual  advantage  of  all  parts  of  the  system  of  our  gbbe. 

Thn  loo  b  the  pl.-ire  to  mn-Mdcr  another  circumwtance  con- 
r«<lrd  wiih  the  a|>pointmcnt  by  Providence  of  certain  aninuih 
'"i  certain  ends.  Tliere  are.  »h  must  be  evident  to  every  one 
«ho  ibinks  or  observes  :it  all,  lar^e  numbers  of  the  animal 
kiocdoni.  which,  considered  in  tlicir  individual  capacities,  may 
\k  rri;-irded  a«  po^iiivcly  injurious  to  man;  and  ikccm  to  have 
been  r  reaieti  w  iih  a  view  to  UtspuniMhrneni^  either  in  his  person 
ft  pri>|Mrrif .  Uf  this  de^eriplion  arc  those  predatory  tribes  of 
which  1  have  ju^t  s|ioken:  but  1  hrrc  mean,  more  particularly, 
T'>ad%en  to  thine perMona/  \H.-%\m^  that  not  only  attempt  to  derive 
fl»*;f  niitrinH.*nt  from  him  bv  o^'rasioiMlIf  suckini;  his  blo4)d 
«Kff«  be  <'4}mcs  in  ihcir  wav,  an  the  tlcii,  the  horse-flv,  and 
•*bcfK  6'jt  ifiosi*  that  msikr  a  M-tiU-ment  uptiii  him  or  within 
'  -m,  9eU'rUu^  Uh  body  for  tlieir  d\%t'liiii«j  :ih  well  hs  Ihcir  food, 

-1  'hai  iril'i-^tinK  him  wiih  :i  (i<»uli!<*  linint'nl. 

tV-wr«*«  lfii>^*  iiLMV'ts  i>f  ;i  <li'«rrpiir.'ihlt*  nniiie,'  \vhi«  h,  under 
"-•r*-  t\.iU  t*t\r  lorrn.  jiiliafi.t   hi**  |ii'imi!i  rxlorii.illy  ;  hihI  thoH! 

y.  \ir\itrj  lli«rii<««'lvrs  111  lii^  tl'-^li.  :iiiiit'V  Itiiii  aiiil  iir«H'u(*r 

••-:!•<•««  iji«i;iM"%,'  ii  \t|jfiir  liii^t   III  o'lirr^  'in.'ii  k  him  inter- 

1.  Afitf  «kii)«r:irni-ft  fatally.     (  .-in  \\f   lii!:c\t.*   tfiat   man,  in 

•  L<r>*j!<f  ^talr  ci|  i^lfirv.  ami  1m  .ii:(% ,  ;iihl  i):('riitv,  rniilii  b»' 
-'    rr«  rp'ai  !«•  nn«i   ifit*  pHV  of  {\f^r   iiurlt-nn  athj   (jivt>u^(iri|; 

'*^'  .T'  •'      Thu  i<i  ^iirclv  :il(n<j(iti(  r  id*  it  iliUIc,  I   had  a)inf»iC 
M  *.    .Ill****  !•'•■.      Ati'i  \\r  inn^t  ii!h«r   lM;'.u'\t',  willi  Le  t 'li»rr 

•  1  Vm-t  »:••',  that  nil  ».u>^e  \\i>r'ii'»  ii«w  inii»»t.ri«;  mir  iiit«'>liiK*M 
••'•"I  .n  Ati.iiii  U-l'.irf*  \\:<  f.iii.  i-niv  iiiuli-r  Ifn*  Iffin  i»l  eifU'. 
:«.''.•:  •!   ii'it   tialrh  fill   :ilti  r  tin!   «>ail  i*viii(:or   that  thrM* 

zj*  yfi*"*'  fii«|i«*r%rd  in  lfi«*  air,  in  tin*  wiirrr,  atiil  in  varioiK 

.fF^fi'^,   Ml*!   w>  wt?rr   ria«K    in  hali-h  ^\\cu  ihi-v   met   wi\\\ 

^,.- rj.-^'i'.f.|   h.ihifation :  nr  a**  Mime  par.i**!!!**  an?   found  in 

'#:  t  «rlK.'  <ir  itio  Mater/  a«i  vaW  i\%  m  {\u:  human  ^|i*cie5l,  lluil 
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they  are  in  general  formed  for  living  in  dlfierent  stations :'  or, 
lastly,  that  they  were  created  subsequently  to  the  fall  of  Adam, 
not  immediately  or  all  at  once,  but  when  occasions  called  fi>r 
such  expressions  of  the  divine  displeasure. 

With  respect  to  the  first  of  these  hypotheses,  it  seems  to  me 
very  improbable  for  this  reason,  that  it  supposes  the  first  pair 
to  have  in  them  the  germs  of  all  these  animal  pests,  which 
although  before  the  fall,  they  were  restrained  from  germina- 
tion, after  that  event,  were  left  to  the  ordinary  action  of  phy- 
sical laws,  so  that  then  every  one  of  these  scourges  must  have 
mhabited  them  and  preyed  upon  them.  FaHen  indeed  they 
were  from  glory  and  grace,  but  who  can  think  that  all  ^le  ac- 
cumulated evils  that  their  sin  introduced  into  the  world  fell 
with  concentrated  violence  upon  their  own  heads,  that  all  the 
various  ills  that  flesh  is  heir  to  were  experienced'  by  them  in 
their  own  persons  before  they  were  divided  some  to  one  and 
some  to  another,  amongst  their  posterity  ?  It  is  scarcely  to  be 
supposed  that  any  single  individual,  from  that  time  to  thiff^ 
was  subject  to  the  annoyance  of  every  one  bf  these  animals, 
and  it  seems  incredible  that  Adam  and  Eve  had  experience  of 
them  all. 

That  they  had  their  existence  originally  either  as  germs  or 
as  perfect  anicnals  in  the  air,  the  earth,  or  the  waters,  and  were 
taken  in  by  man  with  his  food,  with  respect  to  some  species 
may,  perhaps,  be  true.  The  earth-worm  is  often  voided  by 
children,  and  some  other  that  infei>t  animals  are  found  in  the 
water,  but  of  those  that  are  appropriated  to  man  internally, 
none  have  as  yet  been  found,  except  that  just  mentioned,  in 
any  other  habitation.  Linn6  indeed  assigns  an  aquatic  origin 
to  the  fluke,  the  ascaridcs,  and  the  tape- worm,  but  he  seems 
to  have  adopted  this  opinion  upon  very  slight  grounds.  Bon- 
net very  justly  asks,  with  respect  to  the  last  of  these  animals, 
which  Liim6  states  he  found  once  in  a  kind  of  ochre, — **  M. 
Linne  is  the  only  one  that  has  made  this  discovery,  now  it  is 
certain  that  if  tape-worms  existed  out  of  the  body  of  man  and 
other  animals,  would  it  be  possible,  afler  the  numerous  re- 
searches that  naturalists  of  every  country  have  made  in  a  va- 
riety of  places,  both  in  the  earth  and  the  water,  none  should 
ever  meet  with  that  insect!"*  All  Helminthologists  seem 
now  to  be  of  opinion  that  the  sole  natural  habitation  of  these 
animals  is  that  in  which  they  are  usually  found,  the  human 
viscera. 
We  now  come  to  the  the  last  hypothesis,  that  these  animals 

1  See  Int/vd,  to  Ent,  it.  229.  2  (Euwr.  iii.  138. 
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'•»ere  created  »ub«cqiicntl?  to  the  fall:  a  .lin^Ic  instance  from 
.*Vnpturc  ofiiuGh  a  creation  will  be  fcuflicifnt  in  render  it  pro- 
KiKSe  that  other*  may  have  taken  place  when  occasions  called 
bif  %ir  h  f-xnre«ions  of  Divine  displeasure.  Kvery  one  in  aware 
:h«t  (j'mJ  hT  the  wonder- work  lilt;  md  of  Mum?h  converted  all 
inr  du«t  of  ^HSyp^  i'^'^  some  punitivr  animal  or  (;enus  of  ani- 
TiaW.  Air  they  attacki'il  man  and  hcn^i,  rfiricernin^  (lie  kind  ot' 
vh^-fa  interpreleniditrer  ;*  hut  [Wis  docs  not  afTcTt  the  ouestion, 
i!  m  r%.dt  {it  that  here  is  an  insianeo  of  the  crt-ation  ot  an  ani- 
Rul  tn  cf^eai  numl>ors,  and  what  is  worthy  of  particular  oliscr- 
««t24>n.  that  this  animal  was  nut  afterwards  ai^ain  annihilated 
XI  the  (m'z*.  and  others  were.  Wliat  has  rvidentlv  heen  done 
oXf?  uridor  cirrum^tanee»  that  retpiired  it,  thout^h  not  recurded* 
■ay  h.tvf  heen  rep^'ated,  and  tlins  all  (he  punitive  spiuies  in 
•]^^t:<ifj  m.-iy  have  lieen  produced. 

'ni:%  is  given  merely  an  an  hy|K)(hesiN,  to  account  fnr  the 
^m^.cnrv  o\  these  animals  uitlniut  duini:  vioh*nce  tt»  proba- 
yli!y  :  and  ratlnT  in  .'iccordiinre  wi(h  the  word  of  CiinI,  than 
rant.'"vertinc  any  (hint;  delivered  (herein — and  if  it  exrites  a 
^»ru««iun  that  may  throw  new  li^ht  ufHin  the  Mihject,  which 
cirr  way  thf*  que>(ioii  is  deterniiiii'd,  I  ^hall  he  well  pleased— 
my  ob^«xt  bciii;;  rather  to  elicit  truth,  than  to  uphold  opinioti. 

A^-fHT  mquiry  also  sugi»esls  itself  with  respect  to  the  ori- 
r'aal  an.mal  creation.  Are  any  of  those  animals  with  which 
<«tti  p>-«»p!od  the  earth,  air,  and  waters,  preparatory  to  the 
'^z'yfi  f>f  man,  n^w  extinct  '  The  answer  to  this  ipiestion 
«.  !  ;■•  r.  'ipilly  deprml  hpdn  (hut  In  ;in«»thir.      |)iil  :my  altera- 

:  *:c  *  tk"  p!.i«  •*  ill  Mlf'  *  lilli.'lti'  aihi  pnuliK  tinri'^  u\    nlir  Lrlohe  111 

•.V  .,  .•  ri»  I  i-t  tlir  tfi!l  •<(  iii:t{i  h«iiri  |ji^  nriiim.ii  *i.ii»' '  VVe 
>•••"  f'  ■■  .  (hi  irnfiiri'il  I'riifn.iu.  ihit  (i.mI,  i[|.iii<'«d  hy  that 
^i*-  ■■*.  I  r.iiiMijf,.  itl  :m  i.T'*'  n|»'.ij  ifn-  jriniiui,  ;iiiil  pretlirted 
'*a.«*   .'.    •\,    il'l   pr*'iiiifr   if]   .ihiMii!  irn  <•  iiiix:ui:«   p;.iii(^  t^r  the 

•  :.r-  *  ■•  ■  .  •  '.fi.'  i»t|.  n-iih^  r.'.«  •■  •!  ri  in.  .iixj  tli.it  wiieri- is  (hr 
>-?»-..  .!  t  irfh  lifMijiT-r!  t".ir(ii  "]•'!»(  thfuii-^lv  Ler  !ruiT<i  and 
'>'*•••,  ;r.«i  :i:I  >r'i«-<l  rtiin  a  p'tisint  aini  dii:::lttt'.i[  ri'«  rf  ili  -n 
t-.ii   •      :'^'\M.«r:(.    willpiiit    Mifi;- .(in  •   h:iii   (••   (oil    :mh|  \^»'.iri- 

-^ .       .  »■  i'l-  ,  J  flisiii:*.  *h'H.*.il  i  r.i«i-.  .'ihii  III  III,  fur  tin-  iiid.rr, 

•  ..   .     :-ri  Ii.*  Iir*  nl  \*i(li  «ii:i:''iii(y  l»v  (In-  j.iiH>iiri>!  Iii<*  h  mds 

•  :h1  V-     •.*■  .it  m(    h.*  l>riiU«.       I'li'iii    Ii'Mh*'    It    M  ciii^  (i»  I'llnW 
i!    1*   ■•    -  t    :  ••  »M.riir  i;riMt  ""h  ii:;^i'   dHik  |'i.n  ••,  Ihilh  \v;(h  rr- 

iOi  i*i-.  .ind   (ti  rli.it  lii'-^«iiij  (iii'ii   atiii'itpl.iTii'  intUi- 
■A  ^^■ 'i    |»r.  .l;.fc«i    pli-iiTy   .in-i   N  rlihly  Wilh  lli**   l<'\«ea( 


I      ^'  :"     \  'I*      •■  .   I     ti  I'l*  *'■ 
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amount  of  labour.  Geologists  have  observed,  from  the  remains 
of  plants  and  animals  imbedded  in  the  strata  of  this  and  other 
northern  countries,  that  the  climate  must  formerly  have  been 
warmer  than  it  now  is.^  Some  change  or  changes  of  this 
kind  therefore  would  sooner  or  later  produce  the  extinction  of 
such  animals  and  plants,  inhabitants  of  northern  countries,  as 
could  not  bear  such  a  change  of  temperature,  and  at  the  same 
time  could  not  escape  from  it;  and  admitting  this — it  would 
enable  us  to  answer  in  the  affirmative  to  the  query  above  stated 
— namely,  that  there  were  species  of  animals  originally  created 
which  have  since  ceased  to  exist.  Being  no  longer  necessary 
to  bear  a  part  in  carrying  on  the  general  plan  of  Divine  Pro- 
vidence with  regard  to  our  globe,  they  were  permitted  or 
caused  to  perish. 

One  circumstance,  which  I  have  not  seen  adverted  to, 
seems  to  confirm  this  hypothesis:  that  so  few  fossil  remains, 
if  any,  of  tropical  birds  have  hitherto  been  discovered  in  cold 
countries,  while  such  numbers  of  the  quadrupeds  of  warm  cli- 
mates, both  viviparous  and  oviparous,  are  met  with  every  day 
in  a  fossil  state.  Now  the  birds  could  readily  shift  their  quar- 
ters southwards,  when  the  temperature  grew  too  cold  for  them, 
while  the  quadrupeds  might  oe  stopped  by  seas,  riverS|  and 
other  obstacles. 

Another  question  may  be  asked  with  respect  to  the  subject 
1  am  discussing ;  might  not  the  animals  now  become  supema- 
ous  have  been  excluded  from  the  ark  at  the  time  of  tne  ge* 
aeral  deluge,  and  so  left  to  perish  1  This  would  furnish  a  very 
easy  solution  of  the  difficulty,  but  the  text  of  Scripture  seems 
too  precise  and  express  to  allow  of  such  a  supposition.  For 
the  command  to  Noah  is — "  Of  every  living  thing  of  all  flesh, 
two  of  every  sort  shalt  thou  bring  into  the  ark."  But  yet  the 
terms  here  employed  must  be  limited  to  those  animals  that  re- 

3uired  such  shelter  to  preserve  them  from  destruction  by  the 
iluvial  waters;  so  that  the  expression — "of  all  flesh" — ne- 
cessarily admits  of  some  exceptions.. 

But  there  arc  doubtless  very  many  animals  still  existing  upon 
the  earth  and  in  its  waters,  that  have  not  yet  been  discovered. 
When  we  consider  the  vast  tracks  of  terra  incognita  still  shut 
out  from  us  in  the  heart  of  Africa,  that  fatal  country  hitherto 
as  it  were  hermetically  sealed  to  our  researches,  and  from 
whose  bourne  so  few  travellers  return ;  how  little  we  know  of 
Central  Asia,  of  China,  and  of  some  parts  of  North  America; 
we  may  well  believe  that  our  catalogues  of  animals  are  still 

1  Bee  Appendix,  note  7. 
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vrrv  ffbort  of  ihcir  rcul  numben,  even  with  r(*fprrt  (o  (hose  of 
tbe'brgcit  dimcmiomL  Burchrll  and  Campbell  appear  to 
bare  mcl  with  more  than  one  new  species  of  rhinocerof  in 
iheir  jonmej  from  (he  Cape  of  Good  llopc  into  the  interior:* 
the  nmc  countrr  may  conrrnl  olheric  of  the*  rami*  gigantic  or 

•  itbcr  iritM-ft,  which,  ifrhcn  it  is  more  fully  rxplored,  may  here- 
aAer  be  brought  to  light. 

AfaiD,  With  regard  to  the  productions  of  the  various  9en% 
nmd  oceans  that  occupy  so  largo  a  fmrtion  of  our  ulohr,  \»e 
kaow  comparatively  ft*w,  e^pciMaliy  of  itii  mulluscous  inhabi- 
laalft.  What  are  ca^t  up  on  the  »horr^  of  the  vnriou!«  countries 
washed  hy  ihrir  wave*!!,  and  uli:it  tin-  net  or  other  means  may 
"oliect  in  the  tr  vicinity,  find  their  way  indeed  into  our  cnbinetx  : 
:««t  wh.il  are  th<^«e  compared  with  ^U('h  nii  inh:ihil  the  depths 
«Dd  C3\c*ff  and  lied  of  ihe  inliiiite  orc;in.  which  rirt  nevi-r 
:r»crcd.  nor  plumb-line  fath'tnied.  Who  ^hall  ki?  what 
•rerirs  lurk  in  iho^c  uimppronrhahlc  rrrr»>c%  never  tc)  U*  re- 
«raW:d  t'i  the  eye  of  m:in,  hul   in  a  fossil  Mate.     The  pant 

-  iDfcerami,*'  the  »in^ular  tribe  nf  ••  Animonitcfi*,"  and  all  Ihcir 
rognate  cenern,  aseven  I^amarrk  sei*ms  di«^po»cd  to  concrete:' 
'he  "Ilaculites,  llamiles,  Srnphifes/*  and  nunierfiUK  others 
thicre  have  space  enough  to  live  unknown  to  famr,  \«hile  thev 
are  rer krined  by  the  i:eok*i:ii^t  as  ('X|t(in^'ed  frr)ni  the  liM  o\ 
l.xiitg  animak  I  do  not  mc*an  to  av^ert  that  the«:e  creature!^ 
are  not  rxtinrt.  hut  I  untiM  ni.Iy  f.-iiiiini)  (Ih*  stiiilcnt  ^f  n.iturc* 
:'- »tn  a**-j-:i:ir:;  this  sih  irrt  Ii;iL::ihIy  «!rMii>ii'«;r:i;tij :  ^'un-  wi- 
rff'.ri.ii^x  •?■•  it^tt  Vrt  kii«»W  ri;Mi;;^||  oi  »[»«•  v:i*|  lit M  nf  I'lc.'itioii. 

•  tiv  i!-./ii.  iiiCJiIly  \*i;h  ri-*|n«  I  In  any  ^|  fi  ii  s  (i|  ttif>e  an.- 
^  lU  •*!••  Mii^  i*  no  InfiivT  in  Immtii;. 

Bj*.  *-*^  *.'  •  l\:*-  unrxjiluri'd  p;iHM)f  Ih''  siirLin- of  th#»  #»:ir!h. 
\-kd  of  t.V  r-  i  '»f  ihi-  n«  i-.in,  .ifr  wi'  snif  iii;ii  if.frf  is  no  rt - 
Ttt'i -It  t"r  :\:.  n.\\  lilr  in  it^uitiiili'  I  ;i!m  not  i;vni;  herr  'o 
•^1  \e  'Ji'-  \i^iiir..iry  «p(*iiil:iti(ins  «.|"  Aih  in:i«iiL'<  Kinhfr  in  hw 
•M-T-i«^-«  •'jht«'rramMi*»."  hut  nii'*!v  l«i  infpiin*  \OifllnT  thtief 
-•*  ariT  p"  *'.iMr  jrmiinN  tor  thinking:  (hat  ^utth*  rrralurrs  niav 

*  •?.i«r  1  ^y  fh«  ir  ('pMior  at  ^uc  h  :i  ili'plh  within  the  rarth'> 

-j«*    m  !  -  ^-   *H-vnhii  a!l  human  k«  n. 
W»^r.    I.j;  'iwv  ^%\'^,   '•  It  l^  riTtaiii  that  lh«*  c!f'n*ilie^  of  jt« 

.'•.*  ^arfh'^i  *lr.T'a  iiii*rra^r  lri»m  ih**  Mirlare  fo  the  rentrr," 

:  «*»^tt  •     :i!!nw  (ImI,  in  ius  fpMiinn.  Ihi  rr  i«»  ii<i  I'riitral  nivilv 

-  '-'jf  !:'•■•»•'.   hu*  a*  hi«i  iihuci  was  rliifflv  to  n^isMTt   the  m- 
•*■*•? Tig  •!•  ri*ily  f-f  lh«'  *tr:il.i  as  they  apprmirh  the  crntre,  |»er- 

^pt  hit  -.«  >r<i»  iire  not  |i>  he  tnki'ii  strictly,  c^^iiei'tally  as  in 
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another  place  he  speaks  of  it  merely  as  probable  that  the  strata 
are  more  dense  as  they  are  nearer  to  the  centre.    Sir  L  P.  W. 


Herschel  makes  a  similar^  but  less  exclusive  observatioDt  usiom; 
the  terms,  **  towards  the  centre/'  which  is  not  inconsistent  wiu 
a  cavity. 

But  after  all,  this  is  matter  ot  conjecture  built  upon  the  at- 
traction of  the  earth,  and  cannot  be  ascertained  by  actual  ex- 
amination ;  as  far  as  that  has  been  carried,  it  does  not  appear 
that  in  the  present  state  of  our  globe  the  strata  always  lie  ex- 
actly in  the  order  of  their  densities ;  in  the  original  earth  pro- 
bably they  did.  But  now  we  tread  upon  the  ruins  of  a  world 
that  has  been  almost  destroyed  and  reformed.  *'  The  structure 
of  the  globe,"  observes  an  eminent  geographer,  '*  presents  in 
all  its  parts  the  features  of  a  grand  ruin ;  the  confusion  and 
overthrow  of  most  of  its  strata,  the  irregular  succession  of  those 
which  seem  to  remain  in  their  original  situations,  the  wonder- 
ful variety  which  the  direction  of  the  veins  and  the  forms  of 
the  caverns  display,  the  immense  heaps  of  confused  and  bro- 
ken substances,  the  transportation  of  enormous  blocks  to  a  great 
distance  from  the  mountains  of  which  they  appear  to  have 
formed  a  part,"^ — do  not  lead  us  as  he  would  intunate  **  to  pe- 
riods far  anterior  to  the  existence  of  the  human  race»**  but  to 
a  mighty  catastrophe  by  which  the  whole  structure  of  our 
globe  has  been  dislocated,  and  its  ancient  strata  broken  up,  and 
separated  by  the  intervention  of  new  ones  formed  of  animal 
and  vegetable  remains. 

When  the  Almighty  formed  our  globe  from  the  original 
chaos,  and  projecting  it  into  space  bade  it  perform  its  diurnal 
and  annual  revolutions,  he  first  weighed  it  in  his  balance,  and 
moulded  it  so  as  it  might  answer  to  the  action  of  those  mighty 
powers  by  whose  constant  impulse  or  impact  those  revolu- 
tions were  to  be  maintained;  and  if  a  central  void  was  neces- 
sary he  wanted  not  the  means  to  produce  and  nuiintain  it 
When  the  power  ctilled  attraction  tended  to  drive  all  to  the 
centre,  the  repeliant  principle  might  be  so  stationed  as  to  coun- 
teract it,  and  keep  the  earth's  crust  at  its  assigned  distance. 
To  compare  great  things  with  small,  he  who  made  the  rain- 
drop made  aUo  the  air-bubble, — the  one  to  fall,  the  other  to 
rise. 

The  word  of  God,  in  many  places,  speaks  of  an  abyss  of 
waters  under  the  earth,  as  distinct  from  the  ocean,  though  iii 
communication  with  it,'  and  also  as  contributing  to  form  springs 

1  Malte-Bnin  Sy$L  of  Oeogr,  L.  i.  192. 

3  Comp.  Job,  xzTiii.  14^  xxxTiii.  16,  17.— Geneft.  zlix.  25.— Deut.  nxi'li. 
13. — Jonah,  ii.  6^  &c. 
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and  rivcn^'  Scientific  men,  in  llic  prc!(cnl  day,  nppcnr  dis* 
pmed  to  question  thin;  the  Geologist,  though  he  miij  regard 
the  granitic  strata  as  forming  the  base,  as  it  were,  of  I'lic  crust 
of  the  earth,  teems  rather  lo  view  it  ns  containing  a  focus  of 
!iemi«than  a  magazine  of  infinite  \ia(er!(:  from  whence  are 
jisrtlj  dcrivni  the  nprin^x  and  rivcTH  that  water  the  earth's 
mfCutt,  and  uhimatcly  make  t^iKid  to  thcorran  its  whole  loss 
^*w  eva|xirati«>n.*  "Springs,**  siiyn  the  .niitlinr  above  qiiotetl, 
"•rr  «o  many  little  roM;rvoirs,  whirh  nrrive  ihuir  waters  from 
*hr  HtNghl pouring  ground,  ihrouuh  small  lateral  channels.** 
llr  »\iovk%,  liowcvor,  lli:it  the  oriuin  of  springs  cannot  be  re- 
:'?rrrd  to  onr  « xclu>ivc  raiisr.  and  a^>o(-iat(*K  with  that  just 
"'vrrbtinffM^i.  the  pri-rjpitation  ol' atiiu>*^plirnr  vapours  attracted 
^•T  hi^h  lanrl<,  tlic  di>S4)lviii{;  nl' ire,  tlic  tittering  of  sra-watrrs. 
>»J  llir  explosion  of  siilitcrranctKi^  va|innri.  lie  makes  no 
i.rrcl  mention  i»f  a  slorc-liniiMr  of  waters  in  tiie  l>osoin  of  the 
••artti  .1*  in  any  ca^'  the  M»ur<  f^  of  springs  and  rivrpi,  but  al- 
vtr*  ;)A.-it  ^  the  plitrnoinrna  of  iMpilhiry  tubes  may  obtain  in  its 
^:erk>r.  The  M-a-w.ilrr*.  deprived  t it  tlitrir  salt  and  bitter  ele- 
-Tirnt*.  may  aM*ond  tbroii:;ii  the  inipiTfcptiblc  pores  of  several 
r  ck«,  fpim  wbiiJi.  being  diseiiuagi'd  by  the  heat,  tbey  will 
^•nn  ;ho^  subtrrrancous  va|»onni  lo  whieji  many  s|>rings  owe 
•hrrr  oci'^in."  A  very  J^li^ht  alteration  tif  this  |»assa:^i,'  would 
Ruke  it  harmonize  with  ttie  Si-ripMire  aeciMint  of  the  matter. 

.';.   { »€   "  w>'iU'    n»«'ks"    We   M.'»-tilii*i'    ihr  ui:h    tftt    I'lik'lf    *tryttii, 

\:^i   lo    ill*'   '•M-a.watiT'*  "  :uld  r- 1  • /; ■  r/   //;.'.«  i/if   tthify*;  li  WoilUl 

.^rv    .r.;  t'>  fi'Mriy  trie  *^-ime  ijiin^.      It  wa^  an  :iiie:eiit  o|iinion. 

'. ^r,:;.  r.p  'i  in  l*ial<>*'«  l*iia*«li»[i«  ili.it  tin  le  i^  a  tliix  and  retlux 

'^  xif  Wit  T«  of  •Mir  ulobe.  a  kiiMi  ••!   *«\^t(i!e  artd  (li'i^tnlt.*,  into 

.'j4  ',r*'»r^    T.irtarii^  «»r  !be  threat  .'iliy-*-,  \\  liiih  {•nnfijre  sea»i, 

aft*r«,  r.\er«.  -irid  t<»n:i!<iiri<.'     TIkiI  :tll   tin-  i-aii^es  nientlDned 

i'*-.c  r.4t:ritiutr  to  the  iornriTiiui  of  tin-  nxer^  tliat  u.iter  the 

'arr.'i.  «-%|wrt  iallv  ih'*  r|i»ud»»  and  \;ijHiurs  lli.it  gather  rotind  the 

'•j^  c4  ItK-  nM>untain«  and  hi::!)  bil^  I  am  ready  to  .idniit,  a: 

'ir   •iHi*-  t.fii»;  I  niu*t  rontend  that  ilie  priiiripal  reservoir  frtui* 

aL'  N  :t.fv  :irr  supplied  ha«  its  station  uiuhrOu-  mrllt. 

y^  T  !t»  I'n  \h'%%  iijbjirt  M  eni  to  ^jieak  as  if  the  Minrrr*  nf  all 

"-Tr**  va4  in  iii't'intainiMiH  or  Irllv  e(tun!ru*s.  but  lbou:;h  the 

"  .2tjt.e«T  risers  of  tho  ulolic  ori::inato  in  siieb  situation!".  tli«Tr 

•  4  tefv  I  ir;;r  nuiniNT  i>f  ri inside rable  streams  whose  MMirre 

m  rjCfC  ;  ir'Ridarly  elevated,  es|ie<:ially  in  the  flat  parts  of  Kng- 

i:wS;  ^lA  tlM.re  are  (ew  rivers  that  do  not  receive  some  supply 

:    ft.  !iivii     IS,   I$.*^PmT.  \\\\.  34.  2  Sec  Appendix,  note  9. 
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from  lesser  ones,  having  their  Tise  in  low  ^unds,  in  theif 
course.  The  practice,  in  all  conntries,  of  diggii^  welk  iiidi' 
cates  a  downward  source  of  water. 

In  the  Mosaic  account  of  the  dehige  it  is  stated,  that  the 
waters  prevailed  above  the  tops  of  all  the  mountains  fifteen 
cubits— now  the  highest  mountain  in  the  globe,  Dhawalagiri, 
a  peak  of  the  Himmaleh  range  in  northern  India,  is  five  miles 
above  the  level  of  the  sea,  this  will  make  a  sphere  of  waters, 
enclosing  the  whole  globe  as  its  nucleus,  or  five  miles  in  depth 
above  the  level  of  the  sea,  but  in  calculating  the  immense  ad- 
ditional body  of  water  thus  burying  the  whole  globe,  deductions 
must  be  made  for  the  mountains  and  the  lands  elevated  above 
that  level,  which  would  considerably  decrease  the  total  attioant. 
But,  even  then,  how  vast  would  be  the  increase.  If  two-fifths 
of  thb  body  were  deducted,  a  deluge  of  rain  for  forty  days  and 
forty  nights  over  the  whole  globe,  would  fall  infinitely  short  of 
the  amount  of  water  required  to  cover  it  to  this  height  The 
mean  quantity  of  rain  that  now  falls  upon  the  earth  in  the  course 
of  a  whole  year  is  short  of  three  feet;  there  must  therefore 
have  been  an  outbreak  of  waters  from  a  source  which  could 
supply  all  that  was  necessary  to  accomplish  the  will  of  the 
Almighty,  and  make  the  earth  itself  a  ruin,  as  well  as  sweep 
ofif  its  inhabitants ;  and  where  shall  we  look  for  this  but  to  the 
abyss  that  cqucheth  beneath  the  earth,  whose  fountains,  as  the 
sacred  historian  tells  us,  were  broken  up.  If  we  consider  the 
diameter  of  our  globe,  and  that  the  ocean  in  depth  is  not  sup- 
posed to  exceed  the  Jiighest  mountains,  we  may  conceive  that 
m  a  spheroid,  whose  diameter  is  8000  miles,  allowing  for  the 
depth  of  the  crust  of  the  earth,  there  is  space  for  a  treasure- 
house  of  water,  of  sufficient  amplitude  to  supply  what  the  hea- 
vens could  not  furnish,  to  raise  the  diluvial  waters  to  the  height 
decreed  in  the  Divine  counsels.  It  seems  now  agreed  amoi^ 
geologists  and  mineralogists  that  traces  of  the  action  of  fire,  as 
well  as  water,  arc  very  visible  amongst  the  present  strata  of 
this  globe :  when  the  waters  of  the  abyss  were  sent  out  from 
their  hidden  receptacle,  it  must  be  by  the  agency  of  some  po- 
tent cause  employed  by  the  Deity,  equal  to  the  production  of 
the  efiect  he  intended. 

In  the  present  state  of  the  globe,  volcanoes,  or  their  traces 
are  visible  in  various  regions  in  all  climates,  and  in  the  islands 
of  various  seas,  and  in  Iceland,  near  Hecia,  the  subterranean 
furnace  sends  vast  columns  of  water  into  the  air,  sometimes  to 
the  height  of  a  hundred  feet,  and  at  the  base  of  half  that  dia- 
meter.^   These  circumstances  render  it  probable  that  fire  was 

1  See  Hooker's  Recdlectioni  of  Icdtnd,  130. 
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the  agent,  or  one  of  the  agents  employed  to  lend  out  the  wa* 
trffv  from  the  abjia ;  and  tliU  is  no  new  hypothcsif.  **  It  b  the 
apinion  of  goologbts,**  tayt  Laplace*  **  that,  originally*  there 
riislcd  in  the  interior  of  the  cruf»t  of  the  earth,  a  great  maga- 
line  of  fire,  which  according  to  ihcni  was  the  cause  of  the 
drlue.'*  Some  writers  suppose  that  the  air  was  driven  down- 
wda  into  the  earth,  being  forced  through  those  chasms  which 
opened  towards  the  sky,  and  that  then  by  its  ox|KinMon  it  drove 
unt  the  waters.' 

He  who  willed  the  deluge,  and  the  destruction  of  the  pri- 
mera]  earth  and  licavcns  bv  it,'  kipt  in  his  own  hani!s  the 
rrsASi,  and  guided  the  whole  body  of  means  that  he  employed 
to  (vlfil  the  great  purposes  of  his  Providence,  ssiying  to  every 
sscnC,  ••  Thus  far  ihaii  thoit  ju^o^  and  no  farther.**  It  must  ai- 
«ay«  be  kept  in  mind  that  ihiii  w;is  not  an  event  in  the  ordi- 
narr  rourse  of  nature,  and  a  result  of  the  enforcement  of  her 
rilablrhcd  coile  of  laws,  but  a  miniciilous  deviation  from  it, 
B  which  their  action  was  suspended,  uixi  in  con«cc|U4*nce  of 
wlbcb,  perhafn,  some  were  abrogated  and  now  one    enactfxl 

tiMr  room.  I  may  here  farther  observe,  that  probably,  the 
body  of  waters  which  beforo  ihe  creation  of  the  tirma- 
or  espanae,  with  the  earthly  atoms  Kiis|)cnd<*d  in  it, 
tiic  primeval  chaos,  were  now  again  its  masters;  de- 
and  ascending  from  every  rrrrptarle  or  store-hou^c  to 
»bich  that  |K>\vcr('ul  expansion  ha<l  U-cn  (lit-  means  employed 
io  ^uKie  th«-m.  Whatever  wiilers  wt*rt*  sus)4'i)ded  in  the  at- 
ttosf'licm.  or  rould  lie  formed  iu  it.  \«liatcviT  were  rontained 
HI  the  ocean,  or  lh*r  womb  of  our  i^lolx*.  now  united  their  forces 
Ukd  subdued  and  destroyed  the  primitive  t*:irth,  till  they  n*« 
diared  U  tu  the  state,  for  the  in<^t  |ji'irt,  in  which  we  now  bc- 
k)^  iL 

I  am  nest  To  inquire  what  h:iH  Iwen  9:ii«l  in  Serijiture  r»n  the 
Mb«ect  of  subterranean  animals.  In  tlie  senind  iMimmand- 
nrmi  we  arc  forbidden  to  **make  ontf  lik*'/u*^  •  T  any  thmi:  'A a/ 
V  M  tkr  watfTf  unJtT  ihr  *arth.*  The<e  \\<>rii«»,  Imwevcr,  may 
br  nerelv  uw^d  \n  indicalr  iIh*  anim-'iU  that  inhal'it  th«'  oct^nn, 
'  ..cidcriiig  the  watem  undiT  the  earth  a<i  lonniiiL;  .1  part  of  it. 
ftit  there  i<  a  pa«M«^o  in  the  .Aimm*;iI\  {»>«•.  where  iheereatiires 
uidcr  th«?  earth  arr  distinguished  from  thos4*  in  the  mm.  **.]»</ 
fvrw  crraturr  trhuh  u  in  htavm  and  on  thf  rarlh,  anii  untftT  iht 
«8/dL  cW  ittrh  a«  arr  in  thi-  yfu,  ttfui  all  that  are  in  tlwm^  hrard 
fmjtmc^  HUsrinf:^  and  hamyur,  and  I'lory  an<l  fh  iivr,  bf  unto  him 


I    Urw    W    in«ir«'«  If  orfa,  i    jr>|. 

.   Z  Pr*     li   6,  *•  anil  wc  .%ppcnJii,  note  lu. 
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that  ritlelh  upon  iheihrcnef  and  tMo  the  Lamb  for  ever  and  everJ*^ 
Some  interpreters  understand  this  passage  as  relating  to  those 
men  that  were  buried  under  the  earth,  or  in  the  sea»  but  ad- 
mitting they  were  meant  in  the  ^tn7»  the  creatures. in  general 
are  expressed  in  the  leUer,  and  therefore  the  outward  symbol 
must  have  a  real  existence,  as  well  as  what  it  symboliziBd. 

There  is  another  place  in  Scripture,  which  though  highly 
metaphorical,  seems  to  me,  to  point,  if  rightly  interpretedt  at 
subterranean  animals,  and  even  a  particular  description  of 
them.  The'  passage  I  allude  to  is  in  the  xlivth  Psalm, 
"  Though  thou  hast  sore  broken  us  in  the  place  of  dragons  and 
covered  us  with  the  shadow  of  death."^  In  these  words  the  place 
of  dragons  and  the  shadow  of  death  evidently  mean  the  same 
thing;  and  the  object  of  these  metaphors  is  to  express  the 
lowest  degree  of  affliction,  depression,  and  degradation;  equi- 
valent to  being  brought  down  to  hell  or  hades  in  other  pas- 
sages. The  shadow  of  death,  properly  speaking,  is  in  the 
hidden  or  subterranean  world.  This  appears  from  the  passage 
of  Job  before  ouoted,  in  which  the  abyss  the  gates  of  deaths  and 
the  gates  of  tne  shadoio  of  death,  are  used  as  synonymous  ex- 
pressions.^ The  place  of  dragons,  then,  according  to  this  ex- 
position, will  be  subterranean.  In  another  Psalm,  David 
couples  dragons  and  abysses:* 

We  must  next  inquire  what  is  meant  by  the  word  dragons. 
The  Hebrew  word  usually  thus  translated,  but  in  some  places 
rendered  whales  and  sea-monsters,  and  in  others  serpents,'  is 
derived  from  a  root,  tvhich  signifies  to  wail  or  lament ;  proba- 
bly, alluding  to  the  noise  at  certain  times  emitted  by  those 
animals,  that  are  more  properly  regarded  as  dragons,  by  which 
I  would  understand  the  Saurian  race,  without  excluding  the 
others,  which  are  sometimes  certainly  intended  by  that  word. 
Thus,  when  Jeremiah  alludes,  under  the  name  dragons,  to 
,  animals  that  give  suck  to  their  young,  it  is  clear  that  he  meant 
some  of  the  whale  or  seal  kind,  which  are  mammiferous.  Our 
translators,  therefore,  very  properly  rendered  the  word  «ea- 
monsters,  or  as  in  the  margin,  sea-calves,  I  may  here  observe, 
though  at  first  sight,  the  crocodile  and  the  whale  seem  widely 
separated  from  each  other,  that  there  are  certain  species,  at 
present  found  only  in  a  fossil  state,  and  fitted  with  paddles  in- 
stead of  legs,  which  are  stated  to  combine  characters  observable 
in  the  Cetaceans  with  those  of  the  Saurians,  particularly  the 

1   Revel.  V.  13,  2  Ps.  xliv.  \9. 

3  Job,  xxxviii.  16,  17.  4  Ps.  cxlviiL  7* 

5  Genes*  i«  21.    Lament,  iv.  S*     Exod.  vl.  9,  10. 
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PlemMamrmt:^  the  Ttaudo  alao  of  the  Greclu'  soaint  to  ap- 
proacb  aome  of  the  seals.  Tffe  word  we  nre  considering,  in 
eke  fira  chapter  of  Genesis,  is  rendered  by  our  translators, 
1  \mir'  In  tlie  version  of  the  seventy,  a  word  is  used,'  which 
ihc  Greek  writers  employ  to  signify  any  aquatic  monster; 
thus  ThDocritusp  wiien  he  describes  the  Nile  as  abounding  in 
OHMHers,  means  the  crocodile.  Our  Saviour,  when  he  speaks 
of  Joaah  in  the  lielly  of  the  fukh,  uses  the  same  word,  probably 
for  a  shark,  the  dog  Carcliarias  of  tiie  Greeks,  which  was  fa* 
Med  to  have  swallowed  Hercules,  a  fable,  no  doubt,  derived 
iruoi  the  history  of  Jonah. 

It  appears  cle.irly  that  the  word  is  al«o  usctl  for  a  serpent, 
lor  U  ■  employed  to  express  the  aninuil  into  which  the  rod  of 
.Moses  and  tiiose  of  the  Kcypiian  magicians  wore  transformed 
41  related  in  tfie  Imok  of  Cxodusi. 

Tbe  fypiciil  animal,  however,  if  I  may  so  employ  (hat  tcrm« 
cf  the  dragon  prop  t  of  Scripture,  is  undoubtedly  a  Saurian, 
Mec«r.jiT  tlic  amphibiiius  oniii,  such  as  the  crocodile  and  its 
ifinitieiL  In  the  Septuat^int  version  the  Hebrew  word  in  some- 
:aHS  rrndercd  by  the  term  Siren,  which  in  other  places  is 
;mti  tor  the  ostrich,*  derived  from  a  root  which  relates  to  its 
ik»«e,  but  the  Siren  of  the  Greeks  iH  very  didercnt  from  that 
(4  0.  rve  Icw% — the  former  beini;  a  fabulous,  the  latter  a  real 
iMikaL  Tr.ivc-Ikrri  de^tcribe  the  noises  of  crocodiles  and  alli- 
.il-r^  x«  hi'rrihio.  (VorcMlilrs  ditrint:  the  \^li<>!o  hiimmer, 
.!«.  I^>M  .  hut  c-^fvoriallv  irninciii.'ittHv  alti-T  tl.cv  ( iiu.T;:e  from 

<  tjrth.  tLit  1^  111  the  ^prini;  and  tiur  r)H)(  li  n|  il.rir  amours, 
-^;-if-:it!v  «Mi*l  fitrlli  ioviiiit:^  alino^l  as  joiid  a<  iho'^t*  of  an  ox. 
i  .*M*v  p.-^jj**:*'!  lit  «*M  h  iiilicr  ur'iM  Uy  }iiini!i(-ii.-,  4-^[t'.'(*:alty  in 

•  c^fii  tjj.  uli.ili  nialvi"*  in  tli:*  sv\.iti'nv  I'Ti'st  a  fri'jhttul 
r  :  rh'S'iij*  rj.'i:;  «Ji.'i.     (*.tp!aiii  Jt>l  <  n  ^i\>.  l!i.it   iii-'^r  i<f  llic 

*  .    r  t«  trriMi  ni:*'-:  i  rt«-s  llitt  rn.iv  Im>  Inarii  hD.'n  a  unui  ii;?»- 
•  '    r,  w.ii  ii  M'fiii  as  it  tlifV  iv»urd  |V. .fji  th.*  'jri^ii::]. 

'!'.•*  u.'i.i!-   a!««>.  Win  n  it  expi-U  ili<-  uuIi.t,  In  ri!a*i-«l  !(i  rn.ilu! 
.   !'   •:.  t  .1   ivf.^c,  l.ko  «l«*!ant   (lii;n<i«-r.     ('apl.ini  i  mtli   ri-|i<'. 

•  •"•  ::.•■  waini-i,  wh(  !i  in  li^.Tiis  a^  r.»:ir.n'^  or  hr-ivin^  very 
.  •.  .,  sri  i  •iti :  s}H"*irH  o|   <r.i\y%  ar«*  si;iti'«l  lo  liLli.iW  liki?  ImiIIs 

Tir;  h.-'i.i:;  «l'  >^'rjM  hN  a;:ri*i  s  li:ss  willi  the  ladi'-al  nita  of 

*  v.n^fi  *fr  rj  -fi.  ill  in  iht*  iii»isrji  of  oiili<  r  of  the  prercJinij^ 
'  'c^  *A  a:«.'i».if«.  Till'  atjiialic  ai'.d  a  npliibious  Sanria.'t«  oc* 
.'iifij.  at  it  uire,  a  muldie  >tati(i:i  betwrcn  the  Cetaceans 

4   ia»    V       .1  —Job,  til.  ?9,  &c. 
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and  Ophidians,  may  be  regardfd»  therefore,  as  the  dragom  fitjr 
excellence. 

These,  then,  are  the  animals  that  I  conjecture  nnay  not 
improbably  be  still  in  existence  in  the  subterranean  ocean;  I 
shall  now,  therefore,  bring  forward  some  arguments,  indepen- 
dent of  what  I  have  alleged  from  Holy  Scripture,  which  seem 
to  a  fiord  grounds  for  such  an  hypothesis. 

It  has  been  calculated  that  the  depth  of  the  s^a  in  any  part 
does  not  exceed  30,000  feet,  or  a  little  more  than  five  miles; 
this,  compared  with  the  diameter  of  our  globe,  about  8000 
miles,  may  be  regarded  as  nothing.  What  a  vast  space  then, 
supposing  it  really  hollow,  may  be  contained  in  its  womb,  not 
only  for  an  abundant  reservoir  of  waters,  but  for  sources  of  the 
volcanic  action,  which  occasionally  manifests  itself  in  various 
parts,  both  of  the  ocean  and  terra  firma.  Reasoning  from 
analogy,  and  from  that  part  of  the  globe  which  falls  under  our 
inspection,  it  will  appear  not  improbable  that  this  Viist  space 
should  not  be  altogether  destitute  of  its  peculiar  'inhabitants 
We  know  that  there  are  numerous  animals,  on  the  surface  of 
the  globe,  that  conceal  themselves  in  various  places  in  the  day 
time,  and  only  make  their  appearance  in  the  night.  It  woula, 
therefore,  be  perfectly  consistent  with  the  general  course  of 
God*s  proceedings,  and  in  exact  harmony  with  the  general 
features  of  creation,  that  he  should  have  peopled  the  abyss 
with  creatures  fitted,  by  their  organization  and  structure,  to 
live  there:  and  it  would  not  be  wonderful  that  some  of  the 
Saurian  race,  especially  the  marine  ones,  should  have  their  . 
station  in  the  subterranean  waters,  which  would  sufficiently 
account  for  their  never  having  been  seen  except  in  a  fossil 
state. 

The  organization  of  many  reptiles  favours  the  idea  of  their 
being  fiftcd  for  a  subterranean  habitation.  It  has  been  ob- 
served of  them,  tl)at  they  not  only  perceive  objects  at  a  great 
distance,  but  are  furnished  with  a  nictitant  membrane  like 
birds;  luid  that  the  greater  part  can  contract  the  pupil  like 
cats,  which  enables  them  to  see  in  the  dark.  Their  other  or- 
gans furnish  them  with  but  few  sensationi>:  they  communicate 
less  frequently  and  less  perfectly  with  external  objects;  their 
Ixlood  is  cold,  and  will  circulate  a  long  time  without  commu- 
nication with  the  ai^.  They  will  bear  very  long  fasts  without 
injury;  and  those  cP'^some  tribiis,  the  Cheloinans  at  least,  will 
survive  for  a  lime  the  loss  of  their  brain,  their  heart,  and  even 
their  head.  The  e  circumstances  are  found  in  those  that  only 
occasionally  seek  subterranean  retreats,  or  seclusion  from  the 
light  and  the  air ;  but  those  whose  existence  is  wholly  subler- 
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raoean,  doubtlea««  like  the  Proteus^  would  be  fitted  by  their  or- 
gaftiiatioii  fur  their  destined  abode.  We  see  in  several  of  those 
we  are  acquainted  with,  except  at  C(*rlain  timesi,  a  constant 
edt>rt  tu  escape  notunlv  from  obM.Tvatii;n,  but  frum  immediate 
contact  with  the  li^lit  and  tlic  air. 

Thi«  lead«  me  t';irtli«:r  tu  oiiscrvo,  (hat  there  is  one  inMance 
of  a  Saurian,  at  this  timtr  known  tn  Ik:  in  existence,  that  is 
^<ri<cll?  #uhtcrninL*an.  which  never  (iiakt's  itM  appearance  on 
;hc  earth's  surtari*,  but  ij*  atwavs  ronrealt^d  at  a  consider  a  hk* 
«5q4h  (jckiw  it:  and,  wiiat  \-*  wurlhy  of  parlicnlar  nulicc,  by 
Li  structure,  Li  cimncrtril  with  om:  cif  the  lar^'f-r  S.iuriaiu*,  now 
kjuini  unlv  in  a  tu>'iil  >lati*.  1 1  will  iinnudi.itrlv  he  iierceived 
tlu!  I  alaid«--  to  tli.it  niit^l  fxtr.iiiriiiiiarv  animal,  the  Prvleus 
iM^uinu:,^  whi'.'li  i>  IuuimI  in  si;li!(Trancaii  l;iki-*»  and  raves  two 
^r  three  hundred  ieet  Ik-!ij\\  the  ««iirUi'e  ut  I  lie  ground  in  illyria. 
vt.itliifi^  iiiftli  hy  liiii^<i  a:id  L'ilN.  and  pre^^iiilirii;  (li.irailcrs 
iftli.-  h  ''••iin<"'l  it  willi  till-  S.iiii.;in  niiHi^ttT'' h>.!l(»re  ailudtd  to. 
w:«-«v:  reniaiti^  ha\e  o<*i-:i-«in:it  d  mi  niU(  li  aMiiiii>liinent,  appear 
'.•t»i\e  **u/./l(-d   111  M»iMe  nil  a^iin;  ihi- must  acute 'j;t'u!<>^ist>, 

•  r#l  ^i*. t-  ;:i\rii  li'.itli  tj  an  i.vj  M!l.i'<>i^  I  ^li.ill  liereulter  notice. 
>.r  II  I>.i\\,  in  Ilia  l:i*>t  i^iii^iii.ir  wurk.  thus  ex{>res:'es  liiniseit 
'  o-y. filing  'lie  t*n*ttN*: — "My  ii:\iTic'<  lncafiH-'  di>(.ur*»ive,  1 
jfta«  '.fcir.i.'tl.  in  lnia>^ina:iui),  b:M  k  Ut  ll.r  priniili\ estate  uf  the 
^i  >•■■.  whtii  the  i^PMl  aijiriiil^  !•:  !!:■•  S.iu/i  kind  were  en  ated 
.•:."'  .•■  [H'-^'iit  i'l  .1  !i'  i.v  .i!rii"-j  I.I  : '■ :  ;ii.'!  mv  h<-tii.-ij  iii 
:.  -  .  .■     •  :  All  11  I  il  '-M''.  •  <!,  'A.'.'  .i  I  It  .i:il  !i"fii  .t  fi  !• -Ill  J  ted 

•!.  •!.  l-i  %\!j"'.i  I  .'"•;jI  i!i'-  -   •     .i:i'  :ts  1  li.iJ  ■  ■•;•  i'*«*i|,  ihai 

•  J  ../.'.    If  I  -il    'il  ■  -ji  ■.  ■  ■  I  l!i'    /'.    •  •;•  V.  .1^   .n.;il'»i;iiii*  ;u 

. '     '.'.•■•:'!.■  >■«  I. :.  ill-  :«!u  I.I.- 1  (  v.li'ili  .ir-  ii'inl  in  the 

.       ••      .  .  :.i.  V  •'.  i' J."      S.r  II  Mi,|  hry  I  .    ••  I' ]\    I -i  •■  ;i!l;.iif-» 

.     .       ■  ;  .!     1  :      ■  !  !•■'  r.  i  .  i  -li--    •!,,'•■   ij  ..  M..  s  ul   «  I*.:i.i. ji  i  . 

•  .     'j    r^  il  -  .•  1/   :    (  :1.'   t     i:i   ■iii'<--ii:'^  ■ .  i:i   iii.t:;.  !  i.i   uti.i  ti 
r-  .-■»'■-   » ■  A  ;i  I. it  •!»■        -  'I  /'■ 

:  •■   .-.I  I  V  III  .1  "ji'i  .1  *  .Il  'h      I  I  ■ .  ■*  III  ill  '  I'.ii :h. 

!    l.'i'-  l'i*«,l  ••!  r«.  I  t:  1*1  ih  .:    i:,\    !  \  |»   :  }r  ^In  uf 

:i  ..■'  '.J  'p  '   •  I  r  ill  ■  Si'.:i.i»i,  ..ii«l  jii  :  !».i;  -  «.*Im  r 

.    A     ...    I  !•  :    d»-«  iinij  -Il  jII'|»:ii!m!  '■     .ii.i}  »»!.u!t.rij  as  it 

•*.     ::.•!  ri.fi*h   .ij|»'-4r:    .it  !ln    *,i.i  t-   li:iii-,  |  \v..i.ii|  hv 

Jli"  i^?it  lip  »  -  'ir«  '.d  I'l  i!  fi    'I-  111  l.'P'*«'  .ir.i:'i.i!o  .III- 

1"        '.  'i-j!   -.  •   %  lli.i!  li./  '.ii\  ii«'l  hi    ^»,  :ii,  1  til  A  (Im  .r  Ik  Mr 

_■     .-.  ri  I  .uii  i  •:!  .1  I    •'•   i!  ^1  I't:  r:i  ly  It  I'l-   ai :«  :i  lioiii  the 

,    ..-  '.  :    jrii^'i.ii.fi  %  I  I  l!.i  il"  *i*uali"  ::. 

I   i'l  4rt  &.I.  I'lw   1 


^  .   * 


I'    •• 

.    ■•! 
i: 


■/    I 


90  eftSATlOJI  or  AKUiALS. 

I  haye  been  led  into  this  discussion  by  Mr.  MantelVs  Hypo- 
thesis of  an  Age  of  repiileSf  which  I  have  seen  only  in  an  ei» 
tract  from  one  of  the  Sussex  advertisers  for  last  year*  which 
he  was  so  kind  as  to  send  to  mc;  in  which  he  supposes  that  the 
Saurians  were  the  mighty  masters,  as  well  as  monsters,  of  the 
primeval  animal  kingdom,  and  the  lords  of  the  creaticm  belbre 
the  existence  of  the  human  race.  Since  this  hypothesis,  as 
stated  in  the  above  extract,  cannot  be  reconciled  with  the  ac- 
count of  the  creation  of  animals  as  given  in  the  first  chapter  of 
Genesb,  I  shall  not  be  wandering  from  the  purpose  of  the  pro- 
sent  essay  if  I  devote  a  few  pages  to  the  consideration  of  it. 

The  hypothesis  in  question  is  based  by  its  learned  promuU 
gator  chieny  upon  the  supposed  age  of  the  beds  and  strata  in 
which  the  remains  of  these  fossil  Saurians  generally  have  been 
found,  which  he  states  as  more  ancient  than  those  which  con- 
tain the  remains  of  viviparous  animals;  and  upon  the  myriads 
which  appear,  when  they  were  the  lords  of  our  globe,  to  have 
existed.    But  it  is  clear  from  his  own  statement  that  with  the 
fossil  remains  of  the  Akgalosaurua,  a  giant  lizard,  calculated 
to  have  been  forty  feet  in  length  and  eight  in  height,  those  of 
some  viviparous  quadruped  related  to  the  Opossum  have  been 
found,which  he  acknowledges  cannot  be  satisfactorily  explained, 
A  fact  tha^  militates  strongly  against  an  insulated  Saurian 
reign.     Nor  is  it  altogether  true  that  the  remains  of  these 
mighty  lizards  arc  found  solely  in  what  arc  denominated  on- 
cient  dcpositcs;  vertebral  joints  are  not  unfrcquently  found  in 
other  situations.     I  have  one  between  three  and  four  inches 
in  diameter,  which,  from  its  being  cupped,  or  deeply  concave 
;it  each  extremity,  evidently  belongs  to  one  of  these  animab, 
which  was  found  in  a  gravel-pit,  at  no  (jrcat  depth,  in  my  own 
neighbourhood;  and  I  have  seen  similar  ones  found  in  other 
parts  of  the  county  of  Suffolk.     These  dispersed  bones  seem  to 
indicate  that  the  individuals  to  which  thoy  belonged  were  de- 
posited in  situations  more  expased  to  the  action  of  the  atmos< 
phcrc,  so  as  to  decompose  the  ligaments  that  kept  the  skeleton 
entire.     The  interment  of  these  animals  was  therefore  various, 
and  evidently  regulated  by  circumstances,  so  that  no  satisfac- 
tory hypothesis  can  be  built  upon  it.     When  the  whole  globe 
was  submerged,  and  the  waters  overtopped  the  highest  moun- 
tains, the  terrestrial  animals  would,  in  numberless  cases,  float 
upon  the  surface,  and  be  deposited  in  countries  far  distant  from   ' 
those  which  they  inhabited,  while  those  that  were  aquatic, being 
in  their  native  element,  must  have  owed  their  death  to  other  cir- 
cumstances; they  must  either  have  been  overwhelmod  by  some 
sudden  force  that  they  could  not  resistor  escape  from;  orsomo 
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caaic  that  we  caoDot  dow  appreciate  may  have  overtaken  and 
dcstritjed  tbem. 

With  regard  to  the  numbt  rs  of  thc»c  nniinab,  which  Mr.  Man« 
tdl  Thinks  prove  their  prevalence,  we  cmii  only  judge  of  it  by 
L^tfiie  that  are  fuuiid  in  a  fit^il  sttatc,  and  ihesu,  crrtainly,  arc 
H^flkJctiliy  numero(H;  but  surely  it  cannot  be  stfely  aflirmcd 
!!*a:  ^r  oiit.*  individual  fnund  in  a  fussij  btate  thousands  must 
h.ne  been  devoured  or  dL'roni|Hjsed.  Tlie«>c  mighty  inonbters 
vrrtr  (iiore  likely  tudi;v(»ur  th:in  to  hi:  devoured;  and  even  the 
^jrr*  .voroUB  ouv*,  such  as  the  \:iHt  l^utiw.ifh'fi.  Mip|>osed  to  be 
•.^Mlimc^onc  hundred  feet  loriL'  and  len  feet  hi^h!  wuuld  have 
puzzi'^l  xUv  rpicodiles  and  atli^atnrs  and  other  carnivorous 
^tr*^  '*j  ovirpcfMer  and  de>{iali-|i  thrni. 

But.  ixi  f'li'l.  the  (jui'Miuii  isi't^nrernini^  tliose  that  were  alive 
.p-n  lhi«  ^I'iIn-  at  the  :i:ne  when  llie  ^rent  convulsion  look 
pU'c  that  Lur:i-d  lliein.  The  »Leleti>ns  of  alt  lliat  were  placed 
jkdcr  «iii'.:!ar  rirrum^tan<'i*s  wunld  be  found  in  a  similar  slate 
:•(  prt*«<-r\atti»n:  thrir  tb>h  vvunM  bedi.'cuiii[K>etl,  but  ivd  their 
ikc-Vtoo :  the  delude  wuuld  also  interrupl  all  uttarks  of  one 
iuou!  upon  an^itber,  every  individual  would  be  seeking  to»e- 
c;.^**:  Ill  own  f-Mra^K:.  Uul,  settini!  a^ide  these  arguments  upon 
'iter  ttrxertain  faets  on  uhii'h  thi>  hy]<ollie^is  i^  built,  if  we  turn 
:«^  atU'iitioh  to  the  reason  of  the  tliin*:,  who  can  think  that  a 
t^^.:  j*»{  i.nlKiuii'b  »!  j>'>wir.  wi*d"in,ainl  •;iinilhf«»«»  ^horiM  create 
i  T»_:   1  rn-  p. ly  \>>r  \\ir.  b:t^i'.iitioii  of  a  r.ii-e  iif  iiinij^t'T-,  with- 

*:  I  *.[::!•;  r:i'ii':..il  bt  iii::  in  it  t-i  l:1>'m!\  .hi'Imim-  bini.  The 
•»*:  :>»«.:.tj{i  !f,.;i  i|..  m-  .wiiinaU  u-  i:-.  .i  *i  j.ismIi-  i  ri-atinn.  inde- 
^•:«-i«.:.t  f  in  111.  •i:.-l  (i<-i-i;j<\;mi:  b.^  i  iiili.*-:il  «:iI1i>m  :iiitl  throne 
.j»  :.  'vur  j!'  't;  In;, J  b.r.n;  fi  •  w:i-»  lii"i._'bl  ih'o  t  xl«»i«r:i  •',  in* 
'  T-.j.'.*  :b'  b  irriiii»\  !•♦  t'A'  •11  'In;  «ht]  :•  \i\  un  in!"  r«^  nf  lli*-  ani- 

~i'.  A  :.^  i  'III.  aii«l  •!.«I"«'.>t'-^  till'  !••  .iU'iliil  :tiiit ''iitir''  <>\^*''in, 
:•■-  r  :  -i  w.'b  *••  nn- b  *iiI'!iim.!v  i:.i!  ii.i:-  -tj  l»r»\i:v  in  the 
".r**  <\..\.X':r  •■!  <it  li«  -i". 

H-  .»  ^r.ii.il  aiitl   i!  ttir  -iiin-  ti'ii'-  b-'".'.  *iiir.  Ii    i-  llii'*  n  curd. 

I 

•'  •  ■•  :*r  J  *l' |i  I  ■.  *t»  |»  Irniii  ••rj».'  AInrjI.ty  in>»r.Miii:i  !••  aiio- 

■  *-  •  •■  1  }i  tb'.-  '.it:;r.il  ■  uii^«  j  uh'f.  :i^  it  u  i'-,  i*{  lfi.it  wlm  h 
;r»  ••:  •  I  it.  W  ii*  :i  tlrj  t.ii'b  w.i^  I'orinnl.  .n.l  |i' iiiti  J.  ami 
•«  i«  r*  •  !•  in'^  tbe  Miriii'iirfN  nf  the  ^uii  .iiji!  o'Ii  ;'  liiiii:ii.Uie>, 
ir.'t  ::rim  vr.k*  |r'';are«l  !•»  wi  !■  oim-  ainl  ni.uiiti.n  lit  i"  lii((»nir>- 

■  •'-  .-.bib.!  lilt-.  'I;'-  |K*rt''<jl  -|bi':i'  of  ;iri.M..i!*,  il  I  iii.iy  v> 
>'•'.'«.  \i  tilted  lo  tb**  wait(<»  t'f  till'  pi.iiitv.tl  ^t  it«' iif  til'*  i:l«i|>c 

('  ''rr  ^ii.'J  .ir.il  ••a,  bitii  i  \lrni.il  .ind  iii!''!'!i.i!.  ai>d  t<i  the  iii- 
*'ri  *>''!  .iiiJ   i.<i  ^  of  niiin,  •' lib  '.iidiviiiti  :l  fiM  uil'ttd  and 

.:-:  \j  :  ;.iy  ih-:  |uiit  a«««»i^iii  <!  '»  il  iii  llu*  ^•rur.il  jiliii  ••! 
.•*•.».  Jvn-'".   w- 1^  brou'^bt  into  e\i-:enco.     Tb:  supp-iv.n!  ex. 
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tinct  aDimab  all  exhibit  a  relationship  to  those  that  we  now 
find  existing,  and  many  of  them  evidently  fill  up  vacant  places 
in  the  general  system,  and  therefore  there  is  no  cause  tosappose 
that  they  were  originally  separated  from  and  anterior  to  toeir 
fellows.  It  is  observed  that  those  herbivorous  Saiirians  now 
inhabiting  the  surface  of  our  globe,  as  the  Moniiar  and  tguandf 
thouffh  these  can  scarcely  be  called  herbivorous  since  they  live 
principally  on  insects,  are  pigmies  compared  with  tlieir  affinities, 
the  Msgalosaurus  and  Iguanodon ;  And  a  similar  disproportion 
obtains  between  the  existing  Pro/et/« *'and  the  fossil  one;  If  any 
of  these  races  are  subterranean,  perhaps  these  smaller  ones  may 
be  regarded,  as  inhabiting  the  outskirts  of  the  proper  station, 
or  metropolis  of  their  tribe. 

It  appears,  I  hope,  from  what  has  been  observed,  in  the  pre- 
sent chapter,  on  the  subject  of  animals  brought  into  being  sub- 
sequent to  the  fall,  and  upon  those  that  have  since  that  sad 
eyent  become  extinct  from  whatever  cause,  that  Divine  Provi- 
dence, after  the  first  creation  of  man  and  the  animal  kingdom, 
did  not  leave  all  thhigs  to  the  actioti  of  the  original  laws  which 
had  received  his  awful  sanction  before  the  Tall,  but  altered 
those  by  which  this  system,  especially  our  own  ^lobe,  was 
guided  and  governed  before  that  fatal  event,  to  suit  them  to 
what  had  taken-  place,  and  to  the  altered  and  deteriorated 
moral  state  of  man.  We  learn  from  the  Apostle  Saint  Peter, 
that  the  primeval  globe  and  its  heavens^  or  atmosphere,  perished 
at  the  deluge,^  by  which  expression  less  cannot  be  intended, 
than  that  the  atmosphere  and  the  earth  were  then,  as  it  were, 
new-mixed,  so  as  to  render  the  former  less  friendly  to  life  and 
health,  whence  would  gradually  follow  the  shortening  of  hu- 
man, and  probably  animal  life;  and  subject  to  raging  storms 
and  hurricanes ;  to  the  fury  and  fearful  efiects  of  thunder  and 
lightning;  to  the  overflowing  violence  of  torrents  of  rain:  while 
the  latter,  from  the  breaking  up,  inversion,  mixing,  depression, 
or  elevatioQ  of  its  original  strata,  and  the  addition  of  new  ones 
from  animal  and  vegetable  deposites,'  was  rendered  in  many 
places  utterly  barren,  and  in  others  much  diminished  in  fer-* 
tility,  so  that  the  general  productiveness  of  the  globe  must 
have  been  considerably  diminished,  and  the  permission  to  eat 
flesh  must  have  been  extremely  useful  in  increasing  the  amount 
of  food,  and  diminishing  that  of  labour.  Such  a  change  having 
taken  place,  both  in  the  heavens  and  the  earth,  and  vast 
countries  being  essentially  altered  both  in  the  temperature  of 
the  atmosphere,  from  whatever  cause,  and  the  productions  of 

1  Gr.  «niAiT».    2  Pet.  iiL  6.  2   See  Appendix,  note  11. 
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the  wbSU  the  extinction  of  manj  of  the  ori^iniil  animal  forms* 
thni  were  extrn-tropical*  or  at  kmtt  were  mbabitants  of  high 
latitirie^  nod  were  incapable  of  bearing  the  changes,  whether 
it  WM  aole^iluvial  or  Doat-diluvial,  would  nccevarily  follow ; 
nod  again  ni  man  was  uccome  by  hia  nature  prone  to  «tii»  he 
waarily  was  made  subject  to  etiL  Hence,  lie  became  ex- 
,  from  the  new  constitution  of  the  earth  nnd  atmosphere, 
~ — i  diseases  and  sundry  kinds  of  death,  (he  term  of  his 
was  shortened,  and  it  was  chequered  with  days  of 
as  well  as  of  light :  nnd  he  was  infested  by  various 
either  newly  created,  or  then  first  let  loose  against 
mad  his  property. 
AB  these  things  'indicate  a  change  in  the  mechanical  as 
as  other  original  powers  set  and  kept  in  action  by  the 
Crestor*  and  a  certain  dependence  of  two  distinct  classes  of 
vpoo  each  other.  If  a  great  alteration  generally  takes 
io  the  moral  condition  of  man,  a  corresponding  change 
i  his  nhysical  one ;  and  this  aljernatioo  and  confl»ct  Iw- 
gooo  and  evil,  in  thb  double  series,  after  a  kmg  and 
IS  strsgsle,  will  finally  be  determined  by  the  deslruclion 
of  this  diloTiaf  earth  and  heavens,  wliich  we  are  assured  will, 
in  Iht  cod,  be  replaced  by  **  JVVv  Ikavem  and  m  new  Emrih 
dmdklh  righieoumcu.'* 


CHAPTER  IL 


Geographical  and  Local  Distribution  of  Animalu 

Havii7g  considered  the  first  creation  of  the  animal  kingdotn, 
and  the  larger  features  of  its  history  to  the  time  of  the  De* 
luge,  bringing  us  to  that  era  when  our  globe  had  a»umed  its 
present  genera]  characters,  and  its  population  was  in  those 
circumstances  that  led  to  their  present  habits  and, stations: 
the  next  subject  to  be  discussed  is  their  geographical  and  local 
distribution. 

What  had  taken  place  In  this  respect  before  the  Deluge  we 
have  no  means  of  ascertaining.  That  the  original  tempera- 
ture of  the  earth  was,  once,  more  equal  than  it  is  now»  seems  to 
be  the  general  opinion  of  men  of  science,  however  they  may 
diflfer  as  to  its  cause.^  If  this  was  the  case,  as  it  probably  was, 
any  individual  species  might  have  been  located  in  any  cooa- 
try,  north  or  south,  and  suffer  no  inconvenience  fram  unaccus- 
tomed heat  or  cold,  so  as  to  interfere  with  its  complete  natu* 
ralization:  the  only  other  requisite  would  be  a  kind  of  food 
suited  to  its  nature ;  and  it  is  singular  and  worthy  of  particu- 
lar attention,  that  a  large  proportion  of  the  plants,  as  well  as 
animals,  that  are  found  in  a  fossil  state  in  our  northern  lati- 
tudes are  of  a  tropical  type  or  character. 

After  their  creation,  and  perhaps  the  expulsion  of  the  first 
pair  from  Paradise,  we  may  suppose  that  the  various  nnimab 
of  the  ante-diluvian  world  were  guided  to  those  reeions  in 
which  it  was  the  will  of  Providence  to  place  them,  by  a  di- 
vine impulse  upon  them,  which  caused  them  to  move  in  the 
right  direction.  Probably  before  the  Deluge  took  place,  the 
world  was  every  where  peopled  with  animals :  and  perhaps* 
as  Professor  Buckland  has  suggested,  the  sudden  change  ii 
temperature  that  destroyed  the  northern  animals  might  be  one 
of  the  predisposing  causes  of  that  event. 

Under  the  present  head,  the  geographical  distribution  of  oar 
post-diluvian  races  of  animals,  the  first  thing  to  be  considered 

1  Sec  tbore,  p.  17,  &e. 
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M  the  mcniK  bv  which,  after  quiUing  the  ark,  thej  were  con 
Tejed  iu  the  other  itartsi  of  the  plobo.    The  disembarkation  o* 
the  vrfftemble  pairhirrh  and  hiff  fumily,  roilowed  by  all  the  ani* 
■lak  prrvrrvcd  with  him  in  the  ark.  a  kcciic  of  univerral  jubileo 
to  mail  and  bcisl,  such  a«  the  wttrtd  till  that  day  had  never 
wifDr«H.-d.  t'»^>k  plarc  on  Mount  Ararat :  llie  &trcam  of  intor- 
pietrrvanrifrit  and  modern,  place  this  mountnin  in  Armenia; 
bat  iShuckford.  after  Sir  Walter  Raleigh,  neems  to  think  that 
Ararat  wn«  farth«*r  to  thecaNt,  and  belonged  to  the  great  range 
aacirntly  called  Caiira^in  and  Imaiis  which  terminates  in  the 
Ifimrnak'h  mountains  to  the  north  of  India.     This  opinion 
iri  to  recfivr  «omc  coiitinnaiion  from  Scripture*  for  it  is 
.  **  At  t^^j  'Hrnt'yetl  from  thf  ^«c^  iht'yjoitnd  a  plain  in  the 
f  i/"  >hinar,**     Now  the  Armenian  Ararat  is  to  the  ncrikot 
Babvionia.  whrn*:is  the  Indian  is  to  the  rasL     Again,  as  th( 
vkVrMed  n|K>n  Ararat  more  than  Un  weeks  before  the  topo' 
tftc  fnc»4intam9  were  MH*n,  it  ffcems  to  follow  that  it  must  have 
Wen  a  much  hii'hor  mountain  than  the  generality  of  those  o 
Ibe  oM  worliL     'i^lic  inn^irrn  Ararat  (Agri-Ilagh)  is  not  ihrtk 
ttilcs  abo%*e  the  level  of  the  sea,  whereas  the  highest  peak  o? 
Ike  llimm^ilch  ran(;r,  Dhawalagiri,  is^tr,  and  the  highest 
ttoontain  in  the  known  world:  no  that  the  tops  of  a  great 
Hnbcr  of  mountains  would  ha\'e  ap|ieared  previously  hud  the 
trk  refftcd  U|ion  the  former  Ararat,  hut  not  so  if  upon  the  latter. 
TV  tmi:*.;o:i'«  alwi  of  variuun  nations  i^iven  bv   Shurkford, 
lii  •*r<.ri::'.h  1<»  tlr^  opiiii«>n.     In  nd<lition  (o  these,  the  follow- 
er lirif.  ii'i"i«-d  in  a  litf  ariiilr  on  SanHcril  poetry,  in  the 
Uiin-  rij  Rt:\it  w,  !»li(»vv  what  was  ihr  crncd  in  India  on  thia 


It  r^  «  ^/:*r  »  "rV  I  <if  cr-  ation- 


r*"  «r^M  i*n%  \'.ir%K-  %rtcn  Bia^vs,  Mt'im  ;ifi«l  (lie  fi«lii 
tcsi'v-  «r^*x  a>t  ^''ll  u'i»r^riv(l«  tlrtM  tint  ii*'i  tlir  lure  alotlff, 
JZtf  ^-.j"'.  •  CAinr  i^li'-rt  r-arr-.l  II:iiu«jm—  •%  li»l"'ir%t  {>raki 
^W?  *■.  i-rs^i  lliC)  cini-:,  an.l,  %nrl>n^,  »!i«i*  tin"  lisli  auiiircMcd  tlic 
a*i*jiirv;  •vi«  tti\  «l4i'cU  «c%m:1  (ii  tlic  pt  aW  <>f  MllIUlvaf)— 
4*ttr  fctficv*  n^ti  Utr,  (|iiK:kly  lu  the  peuk  ut'llinuvaii, 

•j^  «•;•''  !..«  liAfk,  Arwl  c\i-ri  \o  Uiij  ib%  tlut  loftiest  peak 


lock  tbrsM!  o{'iniom  have  their  difficulties  which  I  shall  not 
fc/tbcr  dftru^i^,  but  leave  the  decision  of  the  qiiestk>n  ti>  per* 
■01  better  qualified  than  myvrlf  to  direct  the  public  judgment: 
I  ibill  (Kily  observe,  that  |»erhaps  the  Indian  station  was  more 
il  ai'id  convirnient  for  the  ready  disfienkNi  of  men  and 
Iban  the  Armenian  one.  Every  naturalist  is  awara 
0 
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that  there  are  many  animals  that,  id  a  wild  state,  are  to  be 
found  only  in  parti<^ular  countries  and  climates.  Thus  the 
Monkey  and  Parrot  tribes  usually  inhabit  a  warm  climate,  the 
Bears  and  Gulls  with  many  other  Sea-birds,  for  the  most  part » 
cold  one.  The  Kangaroo  and  Emu  are  only  found  in  New 
JUoIIand ;  the  Lama  in  Peru ;  the  Hippopotamus  and  Ostrich 
in  Africa.  Now  we  may  ask,  how  were  all  these  local  animals 
conveyed  from  the  place  of  disembarkation  to  the  countries  and 
climates  that  they  severally  inhabit !  In  considering  this  ques- 
tion, we  must  never  lose  sight  of  Him,  according  to  whose  will,, 
and  by  whose  Almighty  guidance,  they  were  all  led  to  the 
stations  he  had  appointed  for  them,  and  with  reference  to 
which  he  had  organized  and  formed  them.  Whatever  second 
causes  he  might  commission  to  eilect  this  purpose,  they  were 
fully  instructed  and  empowered  by  him  to  accomplish  the 
work  intrusted  to  them.  I  do  not  mean  here  to  infringe  the 
rule,  JSTec  Dens  inlersit  nisi  digtius  vindice  nodus.  Where  the 
faculties,  senses,  and  wants  of  nn  animal  were  sufficient  for  its 
guidance,  there  was  no  need  for  Divine  interposition,  but  where 
these  are  insufficient  guides,  the  auimal  must  attain  its  destined 
station  under  some  other-  influence. 

What  brought  the  various  animals  to  the  ark  previously  to 
the  deluge?  Doubtless  a  divine  impulse  upon  them,  similar  to 
that  which  caused  the  milch-kine  to  carry  the  ark  of  the  cove- 
nant to  Bethshemcsh,  with  the  oflerings  of  the  lords  of  the 
Philistines.  Noah,  though  he  probably  selected  the  clean 
animals,  at  least  those  that  were  domesticated,  could  have  little 
or  no  influence  over  the  wild  ones  to  compel  them  to  congre- 
gate by  pairs,  at  the  time  fixed  upon  for  their  entry  into  the 
ark.  So  in  the  dispersion  of  animals,  wherever  man  went  he 
took  his  flocks  and  herds,  and  domestic  poultry,  and  those  in 
his  employment  for  other  purposes,  with  him:  but  the  wild 
ones  were  left  to  follow  as  they  would,  or  rather  as  God  di- 
rected. 

Every  one  who  looks  at  a  map  of  the  world,  on  Mercator'* 
projection,  can  easily  conceive  how  the  animal  population  of 
the  greatest  part  of  the  old  world  made  their  way  into  the  dif- 
ferent countries  of  which  it  consists,  but  when  he  looks  at 
America  and  New  Holland,  he  feels  himself  unable  satisfacto- 
rily to  explain  the  migration  of  animals  thither,  especially 
those  that  can  live  only  in  a  warm  climate,  at  least  as  far  as 
regards  the  former.  How,  he  might  ask,  did  the  Sloths,  the 
Ant-eaters,  and  the  Armadillos  get  to  South  America?  If  the 
climate  of  Behrings  Straits,  after  the  deluge,  was  as  cold  as  it 
is  at  this  day,  they  could  never  have  made  their  way  thither. 
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.T'>i  .n  i'kiv*  l.ititiicic«  xUv  triii)iiTatiin.*  of  wliirh  was  adnptiMl 
i*»  ih-.r  orjaij'./iiliiHi  the  \{i*l  P;ii  ifu:  |jrcsciilN  an  iiiMi|N-nible 

Trir  nrni?  qiif^lioii  mny  In-  ;i*k«il  uiili  ri'^|K'i-t  l«i  ihr  iiicli- 
jrfiiKi*  an«fn.«U  *»(  Ntw  linil.irMl ;  tli»'  K.-iiiumi«h>.  l\ir  (Vi|;i,  the 
^h-iiiJ^ir*;]!  ii*f.ii^.  ihf  Kinii.  :irii|  ^f\<ril  t»»h"pi  ili.it  arr  roinul 
in  ntt.^KfT  ••■•iiiilrv  :  lii»\v  il;.!  ili.-y.  It;i\ifi:;  tin-  rnritiiiriil,  altci- 
*rlfKr^»^ri\9-\  l'iiMi*'I\t*  1.1  fijis  ihi'ii  a|i|inliiii'fl  aliruli- '  ||  i<i 
f  r-ip  'h*'  ihli'Kiilly  in  n<it  *••  un  al  in  tlil^  la«^l  *  :i<.r.  i^i  a'*('niiiit  of 
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J^j"  r:i- «■  in  lfi«'  cinjatri-  -  .if:  !  i-l  irhl*  u  lii«  li  ihi-v  iiiii^t  have* 
trik^fw  J  in  !*;"ir  r'-iiJi-:  riinl  iln»^r  'ii.it  wmilil  liiir  a«-i*iirii|i:i- 
&^^1  n.m  \%«<ul<i  11*  a  (lillTcfit  li;'i-  uf  aiiMii.iU,  in  »ii-  filtni  Id 
■•^.»'«  r   !•»  fii*  w.iiit^.  ^i»  lliii  witli   n--;*''(  t  t*i  tln-M.*  iIm*  ilitli- 
'  -a '.1  •'.il  p.-ni;iiii% — llp-y  ruiiM   ii>>l  liaM*  r«-:ii  hnl  ih-  coiintrT 
c*t.«*««  nrid»T  t>N-  i:iinlaiii-f  iif  l*rit\  nl''ii«'i".  afiil  llii»  '•ainr  |iii\vor 
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too  much  mixed  with  evident  fable  and  allegory,  to  claim  full 
credit  as  a  real  fact  in  the  history  of  our  globe.    Still  that 
many  violent  convulsions  have  taken  place  since  the  deluge 
in  generally  supposed.      Our  own  island  is  thought  once  to 
have  formed  part  of  the  continent,  Sicily  to  have  been  united 
to  Italy,  with  many  other  instances  mentioned  by  Pliny.    It 
is  equally  probable  that  the  islands  of  the  Indian  Archipelago 
were  at  one  time  joined  to  that  part  of  Asia.     Whether  such 
disruptions  from  the  continents  were  simultaneous,  or  took 
place  at  difierent  periods,  is  uncertain ;  but  if  such  an  event  as 
the  submersion  of  the  vast  island  of  Plato  did  really  happen,  it 
surely  would  affect  the  whole  terraqueous  globe,  produce  con* 
vulsions  far  and  wide,  and  cause  various  disruptions  in  its  crutt, 
and  elevations  in  other  parts  from  the  bed  of  the  ocean.    It 
throws  some  weight  into  this  scale,  that  thus  a  way  would  be 
open,  though  certainly  a  circuitous  one,  for  the  migration  of 
those  animals  to  America,  that  are  found  in  no  other  part  of 
the  world,  and,  supposing  Asia  to  have  been  disrupted  from  it 
at  Behrings  Straits,  could  scarcely  have  ascended  to  so  high  a 
latitude,  in  search  of  their  destined  home. 

Malte-Brun,  in  his  geography,  after  proving  that  the  animals 
in  question  could  have  passed  neither  from  Africa  nor  Asia,  ob- 
serves— "  Nothing,  therefore,  remains,  but  the  accommodation 
resource  of  a  tremendous  convulsion  of  nature,  with  a  Tast 
tract  of  country  swallowed  up  by  the  waves,  which  formerly 
united  America  with  the  temperate  regions  of  the  old  world. 
Such  conjectures  as  these,  however,  being  devoid  of  all  histo- 
rical support,  do  not  merit  a  moment's  consideration ;  conse- 
Suently  we  cannot  refrain  from  admitting  that  the  animals  of 
imerica  originated  on  the  very  soil,  which,  to  this  present  day, 
they  still  inhabit." 

That  it  might  have  been  the  will  of  the  Creator  to  people 
the  country  in  question  by  the  immediate  production  of  a  new 
race  of  animals,  suited  to  its  climate  and  circumstances,  I  will 
not  deny,  but  I  would  only  ask,  is  it  consistent  with  what  occurred 
at  the  deluge  ?  Surely  the  task  of  Noah  would  have  been 
much  less  difficult  and  laborious,  had  it  been  merely  necessary 
for  him  to  construct  a  vessel  fitted  for  the  reception  of  himself 
and  family,  and  of  food  for  their  sustenance  during  their  con6ne- 
ment ;  and  a  new  race  of  animals  had  been  created,  adapted  to 
the  then  state  of  the  earth  and  mankind.  But  such  was  not  the 
will  of  God,  and,  doubtless,  for  wise  reasons.  He  would  neither 
create  a  new  race  of  men,  nor  a  new  race  of  animals,  when  the 
world  misht  be  repeopled  by  those  already  in  being.  This  would 
not  have  harmonized  with  the  ordinary  proceedings  of  his  provi- 
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WJiocvcr  ox.'irfiiiH*H  iIr*  nninwilM  of  \orlli  Amcrira,  will 
«  \a«t  number  that  rnrr4->|ir>rHl  \\\\U  Kuro|io:iii  >pt.'rii.*s  cILv 
t;9c-,n*h«-t1  only  hy  r|i:ir.-i(*t«'r>  thai   iii.'irk  varit-tk-s.     Oii  the 
K*cky  M<*iiriinins  •hhI  in  lh«- •'uiintry  \vi<t\\:inl  ot'that  ran^t^ 
AllaT^■*  TTfH'x  urt:  HiHfuvcr.iliir.  hu!h  in  tin'  M'l^fl.'iftlir  uml  arii- 
mai  km'^tlt>inv'     Strvrral  :iiiiiii.-i!*<.  likcwiM-.  nf  I  in*  MiiithcTii 
par?  r\(  th.it  (\in(irit*nl   fH'li>n:!  <»  ()M  \^nrl(l  p-niT.i.  an<l  nl^j 
wptrttK     I  Invu  rfffivi-d  iViifii  \  al|riirai«>o  a  b(.*4.>i|i.',  cniiiinon 
in  Brit  tin.' and   Molina  nif-n(ii>iiH  ^irvfral  other  Kiirnjii'an  ^e- 
orra.  .A«  n:Ati\(*«>  of  Chili:  m»  pari  of  tin*  animal  |»ipiila(ion  of 
the  Sr\k  Worlil  appiar**  to  havi*  lu-i  n  lif-rivcd  from  |-!uro|K:  and 
Am  :  iri'i  if^ii  thrri'  i*  a  do-.r  n;»«  n,  through  \\lii«-h  I'nnidtnrc 

ht  -.i*-!  h  iviMoTiihnir.I  tlm*!-  Ndrtli  AiniTitaii  anitiiaN  that 

l-.t»jn<  :m  hit  ottn-r  roiiiiirv. 

_  ■ 

B-t  *••«!  f«"««  fh'*  |ir«tti.ihl«*.  or  |io«»%ih|f  incHic^  hy  which  ihi? 
;f  "f  ThimaU  I"  lh''i-  ri-j-ftivi*  M'ttlucnirits  niiLihl  liavr 
:i^«"  inpli^hed  h\  Mr.  I  Aril,  in  ihi-  M'romi  vnluint*  at'  his 
•p  -*  i'r<ii'«»|.»L»%.  h  I*  >iij^«  *l»-i]  Mill'  whiih  niii»hc,  anioniiiit 

Pft,  iMVf  hrrfl  ft:,p)  >V«'(i  tul'  lliis  piirio**".*. 
"Cil'i.n  W.  11.  Si:i\ih  nilorni*  mi',"  ••a\>  lio,  "thai,  whin 
ra».'.^  :ri  thi-  (uniwalli^.  atMii1«>l  thf*  I'liiiippiiic  i>laniN,  he 
ffrif'  ihin  oiin»M-i-n.  a!*t«'r  l|j"-i*«lrr:nirul  hiirriraru***  raJIfil 
Irplionef*.  i!.<-»!irt.:  i*!niMU  cf  ;/m.'.'. »/)  wikhI,  with  Ircv-*  i^rowin^ 

i.^tfwi  •*.•-*:   a*.<!  Ih.i!  *•..■*   I.  r.  i- •"'I'l-t.fM'-''  I :i  in  :nirninrrtt 

.    .■!   I. l' :n>' ik  J  ::  ill  I'l  !•■:■  :-M  I  I:!'..  I."      Mr. 
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Hosts,  directs  all  the  actions  and  motions  of  the  hosts  that  \m' 
bath  created,  to  the  full  accomplishment  of  every  purpose  that 
in  his  wisdom  he  hath  formed.  When  we  are  assured  that 
the  hairs  of  our  head  are  all  numbered,  and  that  not  a  sparrow 
falleth  without  our  Heavenly  Father,  we  are  instructed  to 
look  beyond  second  causes  for  the  direction  and  management 
of  events  that  appear  at  first  sight  the  most  trivial,  but  which, 
in  their  immediule  or  remote  consequences,  may  be  productive 
of  effects  that  are  important  to  be  attended  to  and  provided  for.^ 

We  know  that  wncn  animals  of  any  kind  exceed  certain 
limits,  though  beneficial  in  the  ordinary  exercise  of  their  in- 
stincts, they  become  noxious.  God  alone,  knows  when  they 
approach  these  limits;  it  is  he,  therefore,  that  employs  man  or 
other  animals  to  destroy  a  certain  number  of  them,  that  they 
may  bear  a  due  proportion  to  other  beings  on  which  they  act; 
or  if  he  wills  to  punish  mankind,  he  sutlers  their  numbers  to 
increase  so  as  to  answer  this  intention.  But  to  all  his  hosts, 
he  says, "  Thus  far  shult  thou  go,  and  no  farther.**  Thereforet 
when  the  ocean,  or  fires  below  its  bed,  or  other  causes  elevate 
islands  abovo  its  surface,  it  is  he  that  conducts  to  them  the 
population  he  intends  should  occupy  them. 

The  islands  of  Bourbon  and  Mauritius  both  appear  to  be  of 
volcanic  origin :  amongst  their  aboriginal  animal  inhabitants 
was  a  most  extraordinary  gallinaceous  bird,  called  the  Dodo;* 
this  bird,  like  the  ostrich  and  cassowary,  had  only  rudiments 
of  wings,  and  of  course  was  unable  to  fly;  being  unfit  for  food, 
though  of  the  gallinaceous  order,  and  a  very  ugly  and  disgust- 
ing object,  it  soon  became  extinct  in  those  islands,  and  the 
only  remains  of  it  arc  a  leg  and  foot  at  the  British  Museum, 
and  a  skeleton  of  the  head  in  the  Ashmolcan  Museum  at  Ox- 
ford. It  has  been  contended  that  this  bird,  having  never  been 
discovered  elsewhere,  was  peculiar  to  these  islands,  but  there 
are  reasons  for  believing,  that  it  was  not  the  only  species  of  its 
genus,  for  Latham  has  included  in  it  two  others,^  both  stated  to 
have  been  found  in  African  islands.  This  affords  a  strong 
presumption  that  the  head  quarters  of  the  genus  are  on  the 
continent  of  Africa,  and  that  these  three  species  have  been 
conveyed  to  the  islands  they  are  stated  to  have  inhabited  by 
some  accidental  cause.  By  the  direction  of  Providence,*  a 
floating  island,  like  that  seen  by  Captain  Smyth,  might  be  the 
means  of  conveying  this  and  tfieir  other  inhabitants  to  thenu 

1  Appendix,  note  15.  2  IX-dut  ineptui. 
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I  Ihink,  therefore,  that  there  is  no  noccsity  to  have  recourK 
to  a  new  and  more  rercnt  creation,  to  account  for  the  introduc* 
of  Its  peculiar  animabi  into  any  given  country. 
Tbe  £ict  it>elf«  that  alinu^t  i-very  country  lias  its  peculiar 
aflbrds  a  proo(  of  design,  and  uf  the  adaptation  of 
tfi  an  end,  dcmoiistratii);;  tlic  inttTventlon  ami  guidance  of 
ioTaiblc  Ik'ing,  of  irrt*^istih!<'  |K)\vcr,  to  \vli(»sc  will  all  things 
Tieid  obedience,  and  whose  wiMJoin  and  gooilness  arc  conspicu- 
•  lys  in  all  the  arranp-'mcnt^  hf  han  niadc.  Wherever  we  see 
t  prruliar  claM  of  aiiiriiuls  \\c  ii^unWy  9cc  {leculiar  circum- 
■uiKcn  uhioh  require  tlieir  proi'iicT.  Thus  the  Klephant 
%ad  Khinnceron,  the  Linn  and  the  Ticer,  are  found  only  in 
m^rm  ciiin.-ites,  uhcn*  :i  nipid  vc-uc*(atiun,  and  infinite  hostsof 
iZiimaif.  »ei'in  to  reqince  tiic  clIortK  nf  surh  ^iL;antit'  and  fero- 
^MOtM!%  dt:\o{in'T^  \o  k<:<'p  thtin  in  clii-ck  :  but  un  this  subject  I 
ft^a.'l  have  occnson  to  rnhir;;(:  iieicriflLT. 

TWre  i»  ani'lluT  |i»irit  f>l'  view,  illi:slrativc  of  the  Divino 

«tlr.butr^  ill  ibi^  parhal  lora lion  of  various  animals.     If  every 

rcpioik.  or  natuih.  I'oiitMincil  wiiiiin  its  liniit>  ihe  entire  circle 

mil  c-'ft^tilute?!  the  anirniil  kinKiioin,  and  the  remark  may  be 

''iV.'nik^  l«»  ev«.Tv  natural  olij(*i*l,  Imw  weak  and  tritlin|;  would 

!»-  the  incitement  fur  man  to  visit  his  fellow-nien.     Were  the 

"oducltocMof  C'vtrv  coiaitrv  llir  suiiir,  there  wi.iuKJbe  little  or 

r-i  rrmp:;i'  i  ii  Inr  ri»nini"r«i:il  ^-j'^-'uLitinn,  tlirrrfore  the  mer* 

.a:.1  u-  uhI  •*!  ly  ;i'  fioriM-:  r)ir  aniin.il.  .iiul  |il:int*».  ixml  mine- 

'•'•  w    'i]\  !•!■  r.»-  *;iiiir.  :!.!  i»  :'.Mr  ill'-  ii.itiir.»i.»'i  \\i«ul«l  >U\v  at 

r4:i*  .  I  .•   ;i*irfifi";i.'  r  ii.'!-'  .1,  .imt  l'«-'''..'i  H'Ih  r,  and  llieMmlent 

■  .•  '-wri  «*|tc«  i'-.  :..i_'^*  In-   !'  .';  |»!»  .1  m.iih 'iMU's  tti  n»aiii,  but 

ifi  \%'M.Iti    !  •■    t:ii!v  ft  »  '  ri' I  ,  ui,d    lin»^''  \\*-^  t[i:i(  now 

.'•••'.  '.hf  'i.!:»  u  ii!   r  .ii'»i «.  ni  :l  •■  ::!■  1.!'  uniilil,  Ini"  rbi*  most 

.jr*.   •-    r»r  \' li.     Till  \  ;i.'t    •..  m  j.i  '.•■I  ii»  i  .u  |j  <'!|i«T,  in  a 

•  <.«:>      :.rrtii\.  \v  *:   -   ii.'i  i •  mi:^'    wli.ili   lliiii    imitu.il  uan?9 

!••  •:!-   ».  .iit'i  I   ■   .'".iv  ;:•  "ji..|'!..'  .1.  it  I  iii:i\  nv  -ip  h  :i  nie- 

■  .::#  ".    !•  ^*'  ■!   ;>   t^»"  i"<.\  iMdit.i!.  i»»   -o  tiir'iHrrii,  :iih1  m> 

■..-.!   i.  '  V .  ry  pirl.  Ili.il  ci'ii^lsiii'  •■  pj  i'.i  s  I'l"  tliiTi.'-.  ihh  i^- 

.    -T      ■    •.■*.-•.'■•.   .Uf  i.i.i(ir>':  I  III '•  ilix   I  .:  i-iil.ifii  ::.   I'V  •■«'i!:iiii 

•  .  !u:    "uli  !i.'-  uli'i!.-  *\-t«  :ii  ;  ;i;.  i  ;I,:^k«  •  :«  «iii  a  kiini 

•  '.  .■     .    .IT,  1  1..  i^ln  •■,  u  fi.' Ii  «'iliii*«s  <\irv  wliri-'.i  li'.'ahliv 

-i.  •'    i!j«  .•  !.  .thil   iH  un..' r».ii'\   hirii  Ii*  i.i!.      Ii  i-.  f  tiri-nirr. 

^     i  .*    !   !♦•   :'■  ii*r  :!•■  til- M-   I»im!Iv   I»  I  ..:;_:*  \\!il<!i  •  n-^lil  ti. 

-    .J  •       i!-     I"  IWf-n   1  •  if  i!*-   iiili:i-Ml:i  l:   !!.■■    -nior    .  1  'Im-,  ai.il 

f   • .  J  !  "'ij  'b«'  -iiii.*-  i'r!u-i''i '  *  »i!'«  ' '     A  1. 1  ill'*  *  iil!.\  .ili"ii  •  f 

-  ••    :      iifij*.  til  fii'i'iMi  L' I  ''^  -11  V*  •*♦  !••'  «i'     !»?•  tin*  J  rir.i  i}-.ii 

.     •  :  ■  !  !iii-  !>•.  .ly  .u  \\v  iii*;ri'ni!i'i;  nl  xni-  ;  «.  ;;ilis  III  \.irti>U4 
.   ':    <>.  <.adu\«4^^  Mime  with  uim:  |»ccutiar  piiidui'.iuM  and 
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some  with  another:  so  that  one  might  not  say  to  another,  *</ 
have  no  need  o/'yoti."      -  * 

Herein  is  the  Divine  wisdom  and  goodness  most  conspicoons. 
Had  chance,  or  nature,  as  some  love  to  speak,  directed  the 
distribution  of  animals,  and  they  were  abandoned  to  thenuelves 
and  to  the  circunristances  in  which  they  found  themselves  id 
their  original  station,  without  any  superintending  power  to 
guide  them,  they  would  not  so  invariably  have  fixed  them* 
selves  in  the  climates  and  regions  for  which  they  were  evi- 
dently intended.  Their  migrations,  under  their  own  sole 
guidance,  would  have  depended,  for  their  direction,  upon  the 
season  of  the  year,  at  which  the  desire  seized  them  to  change 
their  quarters:  in  the  height  of  summer,  the  tropical  animab 
might  have  taken  a  direction  farther  removed  from  the  tropiCB; 
and,  in  wintef,  those  of  colder  climates  might  have  journeyed 
towards  instead  of  from  them.  Besides,  taking  into  considera- 
tion other  motives,  from  casual  circumstances,  that  might  have 
induced  different  individuals  belonging  to  the  same  clinmtes  to 
pursue  difTcrent  routes,  thev  might  be  misled  by  cupidity,  or 
dislike,  or  fear.  On  no  other  principle,  can  we  explain  ihd 
adaptation  of  their  organization  to  the  state  and  productions  of 
the  country  in  which  we  find  them — I  speak  of  local  species 
— but  that  of  a  Supreme  Power,  who  formed  and  furniskeJ 
the  country,  organized  them  for  it,  and  guided  them  into  it 

There  is  another  question  relating  to  local  animals  which 
here  requires  some  notice.     Are  they  really  distinct  species? 
Have  not  the  characters  which  separate  them  from  their  af- 
finities been  produced,  in  the  course  of  years,  by  peculiar  cir- 
cumstances in  which  they  are  placed,  such  as  climate,  tempe- 
rature, nature  of  the  country,  food,  and  the  like?    Every  per- 
son who  knows  any  thing  of  the  history  of  animals  must  admit, 
that  great  changes  do  take  place  in  them  from  the  long  action 
of  these  causes.     For  instance,  some  varieties  of  the  comnnon 
ox  are  polled,  having  only  rudiments  of  horns;  others  have 
very  ishort  and  others  very  long  ones;  in  some  they  are  not 
fixed   to  the  skull,  but  attached  to  the  skin,  and  moveable 
with  it.    The  same  thing,  likewise,  takes  place  with  sheep; 
some  have  no  horns,  others  have   two,  and  one  breed,  Ihe 
Icelandic,  is  distinguished  by  having  four.     How  these  varia- 
tions have  been  produced,  and  by  what  circumstances  they 
are   ruled,  has  not  been   ascertained,  nor  what  differences, 
in  other  respects,  obtain  between  the  armed  and  unarmed 
varieties.     Linne  indeed  observed,  with  respect  to  the  polled 
sheep,  which  he  denominates  English  sheep, — but  whether 
they  are  strictly  entitled  to  that  name  is  not  clear,  for  in  the 
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|kiUn  of  Trsijan  and  Antoninus  tlioiigh  there  are  no  polled 
i)ien.thero  arc  pollt'ii  nhecp, — that  their  tails  and  scrotum  reach 
\o  the  koccs;  hut  iht!i  docs  not  appear  a  certain  and  invaria- 
ble CacL  A  voiing  zoologist,  wlicn  his  attention  is  f\Ts{  nrrcal- 
eJ  by  iheip  i^icts  will  prohahly  \n:  inclined  tu  think  th.'.t  nni- 
mak.  cihtbitiit::  «urh  striking  JilK  rcnrcs,  rannut  lufloni;  to  the 
iprcit-^:  luit  in  llic  pr<>i!n-^K  (if  hiN  expiTicnce,  LS|H.'cinllj 
hat  takc»  place  in  alino*«t  all  aniniaN  that  man  has  taken 
iBto  alienee  with  him,  he  will  ^'ir  reason  to  change  lii>  scnii- 
iDer/i. 

A4  >tr),  the  earvof  sheik*  aniinaN  a!:^:)  f-x!iil>i(  diflTcrciircs  tliat 
-TJigliC  v-crii  t>i  iiii!ir:tti'  ^pccitji-  (li%tiii(  tiuii.  We  hvr.  tjiis  both 
;a  tffC  IbOTM:  and  in  lh«-  <t\viiic.  In  the  wild  lior^e  llic  rare  lio 
^k.  .n  tliL'  d<»tiir«ti(  ati-d  i>r  n.lhx.itcd  oin'  tlii'V  are  erect 
Tbr  Imvcm*  was  hot  urlijiitally  a  native  of  America  :  Iml  when 
'ht  Sp3ii  .i:tt^  and  citlu-r  n.ilioiis  >i!i!aiiied  a  ti^lin«;  in  that 
roffftfzs,  ?fHV  <  .inii'il  ihis  iinimal  with  tlii-m,  which  i>  ni*wbe- 
notnc  Willi,  aiid  itiiiiM  riiii^  |ji  iiN  o(  ihctn  are  t'lin'.d  in  the 
lJar«d«,  ihev.-   i;i-iiiT.illy.  wi*  arc   tnlrl,  :ir<' nl'  a  chcsnut  hay, 

9md  have  rerumiNiit  <  .-ir>.     'I'l tint  arc  I'ouiid  wild  in  the 

Siepprsi'f  Tartary.  Iinve  the  h.iir  ot'llic  inane  and  tai!  very  long 
aod  :!u^k,aiHl  thrlrcirN  also  arc  re  timlK-nt.  A  w  ritcr.  «|notca 
beJow, has  conrludcd  t'rom  M»mi*  oliMTvatliMisof  Aenopl.on  and 
Vtrr.-.  ihi!  th*'  military  liur*'"*  <!'  the  Clrrtk  and  Roman  re- 
:,^*  •%  w  T'-  III .« !:  ijMP-r  il.-  •  ■  I  :!.♦•  will!  ^in'c  as  jn^t  de- 
•rr:'-::?.  'I  «  .1  Hij'i..  4|".'Ij:  y-.  .:.»  Ill  all  the  war  In^rscs, 
.'.  V.  .  r.  " 'J  ;i'':  ■  .1  i::  Traj  .u*^  .\'..l  Ai.l-iilr.'|s'  pil!:*.rs,  thc 
"Z'*  r  irti*. ..-  I  tli:i,\  .lU'iMii  !!.»-r  111"  !li»;  i'.luin  nnrble^  ID 
!v  Ur  \*}i  Mii^.'vim  -  ii  Ic;ih!.  ri..i,-  i,\  ilirni  aiipear  to  Ve  re- 
•  .■  •-•  ,:  :  i:. !  ii  «.i'riji  I'ljiir*  il  i:i  I!  aiLlli'ii'-!  .  '.'ji/^./i/i.  t/,*  from 
••  .;r.---  I*.  NI"  1  i.«  I  A'-':,  in  r.jy|.\  v.  I..rh  are  still  n.'irc  an- 
:^r  \  ••,    .■  I.' .  ..f  .ii!  ;iu  •■:•■'  '. 

It.   J.ij...:.l  'A"  h.\':  iw.i  I T' • '!s  of  -wiii''.  oin-  witli  larfft* 
-*f '.   'J    r  jH  :.•!•  Ti"  11:-:  i.|  ili.N  i|.  ■  Tij'  i".'i  .ire  th"-"  l.iili  ind 
^.  "'i      :.t..r;'«  in  .n.»l  n-'ir   l.-ulitfi:  !l.  •  othfr  with  s:i^ll, 
■r    ■".  .1   !,••■  •  1:*,  .■.'•  riiLfi  in  tin-  criii!ii\  of  Sntlnik. 

\^  ■.■  a  .■  1-  ■    ■:,".  !■  H  li.th  it  tlir  vai.i  ti«  -  "f  i!m:i!»  -vc  ru.inuls 

w  ••.  T    -■  ■•  ,:  N  Up, 4  .ir  III  ••xfi.IiJ!  .i!li»n»  n.'T  a  Ik  i;cr  *-]\  :r.irier, 

.1  I  ••  1  -  »*i  »}-■  iH,  '.h  in  t!.t  ir  lr>s  ^|ii:i*i'il  Iti  ilm  i»,  wh."-*'  I'ars 

XT*   .-  ?.  !•   ■•  i-r  1  i;.i  Im  -k.  .'ii.l  Ml  1!  :li:^  .•.r-".:i.^t:inM   *•  iiiih  t«> 

.%  :.    ttc   •-.rii"  .r«pri:M  li  lorjvili/s-    'n  in  th'in:  il  IiMV.  prnha- 

*.  i<t'  li- 1  ni"d  !■•  rt*ii!l  fiuiii  sen.,   dcvel-'pfoi  lit  of  the  hrain 
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produced  by  educatioDt  and  present  some  analogy  to  the  eF> 
fects  of  the  latter  in  t^|i|liuman  species. 

There  is  a  certain  pfotuberance  growing  on  the  back,  be- 
tween the  shoulders,  and  consisting  chiefly  of  fat,  which  dis- 
tinguishes the  Indian  oxen,  both  the  larger  and  smaller  varie- 
ties, from  bur  own,  which  is  known  sometimes  to  attain  to  the 
enormous  weight  of  fiAy  pounds;  the  ox  of  Surat  is  siBied  to 
have  t^^o  of  these  bosses,  or  humps.  Now,  Burckhardt  hat 
observed,  with  respect  to  the  camel,  that — "  While  the  bump 
continues  full,  the  animal  will  endure  considerable  fatigue  on 
a  very  short  allowance,  feeding,  as  the  Arabs  say,  on  the  fat 
of  its  own  hump.  After  a  long  journey  the  hump  almost  en- 
tirely subsides,  and  it  is  not  till  after  three  or  (bur  montbi'  re- 
pose, and  a  considerable  time  after  the  rest  of  the  carcass  has 
acquired  flesh,  that  it  resumes  its  natural  size  of  one  foortb  of 
the  whole  body."  This  conjecture  of  the  Arabs  may,  verr 
probably,  be  well  founded,  for  it  is  known  that  animals  which 
become  torpid  in  the  winter,  are  very  fat  and  have  several 
cauls  abounding  in  that  substance;  but  when  they  awake 
from  their  k>ne  repose  in  the  spring,  they  have  absorbed  a  laivtf 
proportion  of  it,  and  are  comparatively  lean,  and  more  fit  lor 
action.  During  their  torpidity  the  fat  is  absorbed  into  the 
system  by  means  of  the  lymphatic  vessels  and  the  ramificatkMia 
•of  the  veins.  It  is  stated,  however,  that  the  Bear  comes  oOl 
of  its  winter-quarters^s  fat  as  it  went  into  them,  but  that  in  a 
few  days,  it  becomes  very  lean.^  In  this  case  it  would  seem 
as  if  there  was  little  or  no  absorption  during  hybernation,  and 
that  it  becomes  very  rapid  upon  the  animal's  emersion  from  its 
hiding  place. 

Reasoning  from  anak)gy,  the  hump  on  the  Zebu  may  have 
some  such  use,  and  during  the  dry  season,  when  the  food  is 
scorched  up,  may  minister  to  the  nutriment  of  the  animal.  If 
this  be  the  case,  this  variation  from  the  common  type  is  evi- 
dently designed,  and  furnishes  a  proof  of  the  care  of  the  Crea- 
tor for  all  his  creatures,  and  likewise  of  such  an  adaptation  of 
means  to  an  end,  as  evince  both  the  wisdom,  power,  and  pre- 
science of  Him  who  has  so  arranged  circumstances  and  agents 
in  every  climate  as  to  fulfil  his  benevolent  purposes. 

The  all-wise  Governor  of  the  universe,  when  he  gave  to  the 
sheep  its  covering,  appears  to  have  had  in  view  not  solely  the 
protection  of  the  animal  from  the  effects  of  cold,  but  more  par- 
ticularly the  benefit  of  him  whom  he  had  enthroned  at  the 
head  of  his  creation,  by  thus  placing  at  his  disposal  a  material 

1  Dr.  Richardson,  Faun,  Bareali-Jmeric,  i.  16,  20. 
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«o  ifiolinublcv  for  hii  use  and  comfort,  as  wool.  It  has  been 
obitnr4*d  tluit  all  ttie  wild  shocp  are  duthed  with  long  hair : 
bvt  ikc  Guioea  sheep/  which  is  loundln  (lie  tropical  countries. 
boch  of  Africa  and  India,  is  tlic  incmt  truly  hairy  of  any,  cvi- 
^Icoily  a  provision  of  (he  Auth«ir  of  nature,  suited  to  the  rli- 
mate'in  which  they  are  found.  The  tine  fleeciK  of  the  culti- 
raled  brcedn  appear  to  have  hi*en  eni^raflcd,  at  it  wrre,  on  thr 
iot^  hair  of  the  wild  oneii,  which,  douhlle^s,  have  lx*en  verj* 
much  improved  by  the  atlentirm  paid  hy  man  to  hiss  Hocks. 
The  aifl  jcnce  of  climate,  the  quality  of  pasturage,  a  due  su|»- 
fht  of  uboieB«in)e  food  in  winter:  and  washing  and  i^heaiing 
wften  summer  approfirhes,  h:i%'c,  all,  certainly,  contrilmted  to 
the  improvement  of  this  staple  of  our  oomnHTtt*.  Itut  it  was 
Oud  who  endowed  these  animaU  with  iho-^^c  fai'ililitN,  if  |  mav 
•o  speak,  of  which  man  availing  liini*iclf,  nii^ht  produce  hV 
culture  (he  valuable  arlirle,  in  il^  higliot  |)er  fee  lion,  ul*  which 
I  am  br>re  ftpcaking.  What  a  dillcrcncc  between  ilic  hair  ul' 
ih€  Uuimrm  sheep,  and  the  In'autiful  lleccc  of  I  he  .Merino,  which 
cicQ  srema  to  be  exceeded,  in  tinene>»  and  sotlLne>s  by  thv 
sC/aj^(  wool  of  the  Parnassian  breed. 

Nw  animal,  if  indeed  all  lielon;;  to  one  original  !K|iories,  varii-s 
fivjre  thaoone  that  is  most  domesticated  ofanVithc  do:;:  Mime,  ns 
lAe  water-dog,  U-int;  covered  with  rurtcd  hair  alni(k%i  as  thick 
as  the  fleece  of  a  sheep,  while  others  the  Turki<«h-dtig,*  ,ire 
aificiQTciT  naked;  others  a:;aii).  the  urt-v-hriund.*  Ifini;  verv 
■c-.vlrr.  with  Inn;;  ^I'lHlt-r  Miu/zle  :iiitl  i'-j^,  r*  iii.iik.if  ie  fitr 
-.:4.r  ^r!r4.!\  anil  the  ijiji>'i\iir>s  nt  ilii-ir  ^lulil :  diii  i^  laH(|\. 
•V.  t^j'.iA*  nil  r«'  r«il»ii^t  in  liirrii.  N"»'«  ^uill  in  n;«»*ii  n,  wiih  -i 
»«*#  ';  "lilis^e  niii//!'',  il>  pt  ii<iiiii:  ■  liicily  upnn  tli  ii  hi  ^nt  iii 
pu'».:l  •»!  'h''ir  pr«'y.  \V  Ihm  \rr  ^'i|.!ii-*  ;i||  i||i*»f  «i.|i|iii«rij  \;i. 
:«:.•  •.  ind  'lie  di\«r«ilii  tl  tun<  (j*>itH  wliich  (bi'\  I'wn  im-  munr 
w^Tt  «-,  >■  iMir  lailbliil  ;iiiil  Htt.ii  lini  I'l'inpanion^.  (he  w.iU'bliil 
2.««rtl..in«  and  defenri«T<  nt  mir  proper'.y.  (In-  ptirv  evms  of  our 
L«;.  •-,  ^imJ  (.^f*  roiniott-rs  ol  our  |i|iM%nr>^.  niu«»t  .n  kniiv\ii-ii;^'f  the 
«jk>.«n.  t:(»j<ln<'^*,  and  )«i\\«-r  o|  ;iii*  t'lr.ilitr  in  tru-  priNimiitin 
4  uj  \ervilile  a  rai  r.  .ippiit'ihli .  in  ^o  n.-iny  \«.iyH,  !••  ^uefi  a 
»irir»T  of  jiir|HiMS.  m.my  ••("  'li'-ni  f"l'  tli'-  lirvl  ini|Kir(ani't-. 
II  Ttf^ijl  tr.«-'[i  yottir  ha(:iihH  \\i>ii:il  li.i\f  rtn  means  ul  ion\i'v- 
aWc  Ir  -rii  p  la<'e  1u  place  :'  .iml  oIIhTh  woijIiI  m  .irreiv  be  ,ili|e  (o 
vapp.y  Ciem-H.-he?*  wi(h  a  sullicirncy  '•(  r.iud.' 

1    'M%B  an^M  afrtrana -^l..  2    i\ini§  fitmiUitw\»  a»jutUitUM 

I    '  Mmk§  fAmtUant  mi*»u»ffu  *'»    1  lir  K«nitii.AiUlt.B. 

r    VUr.}  'jfthc  Nurtli  American  Iryinns  L«i{ .  nuu«,  Kc. 


S6  GEOGRAPHICAL  AND  LOCAL 

Amongst  the  birds  there  is  one  tribe  peculiarly  domesHcated, 
which  likewise  is  sfkbiect  to  numerous  variations  (it  will  be 
readily  seen  that  I  uhide  to  our  common  poultry,)  but  the 
differences  that  obtain  in  them  arc  chiefly  confined  to  their 
plumage;  some  are  crowned  with  a  tuft  of  feathers;  others,  as 
the  Friesland-hen,  have  the  feathers  on  their  body  recurved; 
another  breed,  as  the  rumplets,  have  no  tail;  the  generality 
have  their  legs  naked,  but  the  bantams  have  them  covered  with 
feathers;  and,  to  name  no  more,  the  silk-hens,  instead  of  feath- 
ers are  clothed  with  a  kind  of  silken  hair. 

We  cannot  state  the  object  of  all  these  difierences,  but 
probably  it  is  connected  with  the  climate  and  other  circum* 
stances  of  the  country  in  which  they  were  produced.  India 
and  its  islands  appear  to  be  the  metropolis  of  this  valuable 
species  of  fowl,  and  the  jungle  fowl  is  supposed  to  be  the 
original  breed ;  but  this  is  one  of  those  animals  which  will  live 
and  thrive  in  every  climate  except  the  Polar;  and  when  we 
consider  the  benefits  we  derive  fi-om  them,  we  shall  be  disposed 
with  grateful  hearts  to  adore  and  glorify  our  Almighty  b^ie- 
factor,  who  fitted  them,  as  well  as  so  many  other  useful 
animals,  to  become,  like  ourselves,  denizens  of  the  whole  earth. 
It  is  a  remarkable  circumstance,  and  worthy  of  particular 
attention,  that  the  animals  most  subject  to.  variation,  are  chiefly 
those  which  man  has  taken  into  alliance  with  him  from  their 
adaptation  to  his  purposes.  Now  this  tendency  to  vary  mul- 
tiplies their  uses,  or,  at  least,  contributes  to  fit  them  for  fol- 
lowing him  into  diflerent  climates,  enabling  them  to  accommo- 
date themselves  gradually  to  any  change  of  circumstances  to 
which  they  may  therein  be  exposed,  without  diminishing  their 
utility. 

Amoncst  the  other  races,  especially  the  feline,  this  appears 
not  to  take  place,  at  least  only  with  respect  to  colour.  The 
cat,  though  every  where  domesticated,  exhibits,  no  other  diflbr- 
ences  than  what  obtain  in  the  colour  of  her  fur.  If  we  recol- 
lect that  this  favourite  quadruped  is  principally  employed  to 
destroy  those  minor  animals  that  are  noxious  in  and  about  oor 
houses,  to  which  indeed  her  instinct  impels  her,  and  that  she 
is  solely  led  by  that  instinct,  and  adds  nothing  to  it  from  Id- 
struction,  her  sole  savage  object  being,  like  that  of  her  con- 
geners,  to  seize  and  devour  her  prey ;  that  she  never  aarists 
man,  like  the  dog,  as  the  companion  of  his  sports  in  various 
ways,  but  exercises  her  single  function  always  in  the  sama 
way,  and  under  the  same  influence:  if  we  further  recollect  that 
these  are  the  general  habits  of  the  genus  to  which  she  beloBgi^ 
which  appear  subject  to  very  triviafmodifications  from  alterea 
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rircsmstancct,  and  thnt  almost  nil  nnimab  that  do  not  follow 
ID  fke  train  of  man  are  equally  constaot,  we  may  hence  infer 
:teil  the  Creator  has  not  eifu'rd  them  with  the  capability  of 
uaprarenient,  and  the  ilcvelopinciit  of  latent  qualities  not  ap- 
pArcnC  io  ihtfir  wild  utate. 

There  i«  cme  cirrumiitancn,  however,  in  which  predficoous  or 

-aratTorou*  uniniiiU,  when  doint^lirnlrd.showMoinc  aberration 

trxMB  their  in«tih«*t.  th<*y  do  not  rc-lusi-  tarinacc-ous  food.     The 

'-at  aad  the  dc^e  will  both  cat  bri'ad  with  great  cugcniess  and 

'hrrre  upon  it. 

It  has  liecn  qnvftioncd  by  mrnc  whrtlicr  the  present  races 
r4  ammab  h*ivr  not  all,  in  ilic  lapse:  of  atfes,  undergone  some 
aiicratioiif  from  iht*  pninitivr  lypc^.  The  only  way  by  which 
ta;A  can  Ijc  .:t  all  nsnrtaiiH'd  is  by  ronnultin^  the  oU\vM  dc- 
•rnpli'in*  of  thorn,  and  thi-  cildcst  ^rulpinre^c;  ami  (ht*ttt*,  1  think, 
vill  pru%r  lb:it  nu  auiIi  altcratinn  lias  taken  place. 

Io  ron*i«lrriiic:  ihi-  ^f-nLTal  distribution  of  animals  wo  maT 
f«ithcr  rmwirk  that  siHiir  are  ^latinnary,  while  others,  nt  cer- 
tain prrio^s  misr.ite  or  >liiU  tlicir  «|uarterK  from  one  climate  <ir 
rrteioo  to  an^Hhor. 

la  connidcrin'.!  the  former.  I  idinll  not  here  cnlan;c  on  the 

■ratywf  of  the  ditfercnt  tribt*s  fartlirr  tbau  as  they  are  t:onni*c(efi 

With  the  prcat  objeft,  wlm'b  it  is  my  duty  to  ifhisfrale.     With 

r"«pert  tomany  it  may  iKMibM-rvcd.  ibat  (linuLrh  purhnpn  widelv 

:««j-rv-i.  \i:l  ib'-y  \..\\''  th  ir  fiH-trc)|Hi|i<.=     Thus  f/je  t'li^aiitir 

■  mU^  '.'r'U^h  Ihiv  ar--  »i»ni'":ifn«*'*  loiirnl  in  Imv  /.jf/riji/i'^K,  not, 

•.»--ir-.  w.tJiin  ill"  tr'tpf-*.  \«t  tli'-sr  ^ramJ  rt*n(/r/\'oiis  is  jri  llie 

r -'.if  an«i.ir.:.ir«'!i  *•;»-;  Iijriil*hiii'i .i  Mmiii:  j»nii,/'|/j,ii  in  tb<*<f* 

••^•.  tiri'i  'li*'  crratr  »l  M;}i|»!y  nf  ritf.r  .'i|»piM|iri.ifM  /onij.      Tlu: 

:i-!   t'rn-*ti;.il   M  iniTniili.i.  uti  tl «'  «'i»ntr.iry,  murine  llirfn- 

-iii  !••  iir.ritr*  jn   ril  rr'ji'»!i^.  wh'Ti-  tl;r  iiixiiri.inr**' of' vc':;«'(a- 

■  r. Sr%i  ■.irrt  *>»iitJ<  with  tln'ir  I'linrni'iiis  r.»nviirnMtjorj  offinKl. 

XTHrc*!  tlw  birdi  ibi-  Vultun\  iImiu'Ii  nur  »jK'fi,.<<,  (i|i>  Larii- 

*^4irf cr.*  cnm«*  ai  f.ir  north  :i<  tbf  .'^wi^**  .\lp\  i,'fn»Tailv 

-tmt  a!»Hind«  in  hot  f  liinatcs  and  i^  t>l'trn  ot'  esM*ntial  si  rvicr 

"  rftrenTiiic  tb-  inl«Ttion.  likely  to  Ik*  pnujiirof/  bv  putrid 

•n*nai«:  ht  t*if*e  bir»K  our  Sa^i-mr's  WurJs    r/oiib(}c«is  al- 

•»lc.  -  H  A^»f»*T-^  tht  rarcuf  i«.  tht rr  mil  the  tflfflf^g  b^ ^athrrf.l 

VftfArr:"  tlir  ^pc^i^f%  he  bad   in  hi%  vye,  wa»  pr<»b:ib!y  the 

KfTpt-.in  Vulture'  the  seirvircs  of  which  in  f^.^'pt  are  slrik- 

a|r?T  described  by  liassrlquist.     After  noticing:  its  dispu^tinc 

tpparanrr,  he  fta\i:  '*  N«itwith!fttanding  this,  the  inhabitants 

I  ft*  Jbffv^  toRmt  ir   Utt  stii.  3  IWTMr 
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Amongst  the  birds  there  is  one  tril)r 
which  likewise  is  subject  to  numcn 
readily  scon  that  I  allude  to  our  c 
differences  tliat  obtain  in  them  an* 
pluma.i;o;  some  are  crowned  with  a  ' 
the  Fricsland-hcn,  have  the  fciilh' 
another  breed,  as  the  rumplots',  •= 
have  tlHiir  legs  naked,  but  the  baui 
feathers;  and,  to  name  no  moiv,  * 
crs  are  clothed  with  a  kind  of  - 

We  cannot  state  the  ohj*. 
probably  if  is  connected  wii. 
stances  of  the  country  in  \^ 
and  its  islands  appear  to 
species  of  fowl,  and  ihr 
original  breed;  but  this  \< 
and  thrive  in  every  din 
consider  the  tenelits  \\ 
with  grateful  hearts  i 
factor,  who  fitted  ti 
animals,  to  become,  1 
It  is  a  rcmarkabl'. 


attention,  that  tlu 
those  which  man 
adaptation  to  1.1 
tiplics  their  u 
lowing  him  i' 
date  themst 
which  thc\ 
utility. 

Amor-, 
not  to  t 
cat,  th« 
enccs 
loot  1 ' 
destr 
hou 
is  ^ 
str 

6* 

D 

T 


•..:e 

•:.     The 

.    .-:     - . .    ■  >.ve 

.:iiinals  chi^f "    heir 
i.rful  acu:c:c*^s  f»f 
•:il  of  legs  and  talons, 
^hl,  and  for  re^i>tlcs!> 
•  prey.    As  they  have 
•  :d  enable  them  to  dis- 
0  distance:  and  often 
^,.0  horizon,  when  thev 
^;:id  to  a  great  height. 
.  .  :  le  higliest  pea  k  of  the 
•'  him,  flvintc  directly  in 
..  *  inconceivable  velocity, 
but  not  confined  to  the 
,^  v:th  the  gigantic  fonns  last 
,  •as  species  of  the  brilliant 
^    \:uch  like  the  butterflies, 
,     \o  nectar  of  the  flowers. 
.    ■  ixreat  force,  also  withc^ut 
i  '\xo,  and  go  northward  as 
^    r:  as  Patagonia.     There  i< 
:  j::ous  form,  to  these  living 
I  'wni   and  life  of  the  new 
•o  new,  in  another  beautifiil 
•,\in  the  Psitlaceous  or  Parrot 
v.t^'?vesnpon  fruits,  and  abound 
H^  Creator  has  not  only  invested 
^  .  :.fv.j;o,  but  gifted  also  with  the 
.••irts)!:  the  speech  of  man,  when 
.  n     Their  principal  residence  is 
..\-v^?  to  them,  as  many  are  found 
t-v  confined  to  the  new  world, 
I\^?t*:  their  plumage  being  th« 
^...u-eans. 
^.ttujiiorous  animals  inhabits  the 


m^«^Y*vuf. 


■OH  or  AifiJfAU.  at 

-A  food  with  the  parroli, 

'«rlrumanc\s  or  Four- 

mI  ns  well  as  their 

i   lilt  ir  tail.     This 

!'•  lixKJiis,  •iiid  tlH>ii^h 

_    li:s  jihrufij^  like  the 

■  '•  ii' hnii^.     I  have  ofleii 

_  1.''--  iif  this  Irihi',  thai  ihcir 

!>  Ill  kiiici*«or  iiUi'  obHtTvablc  in 

' '    i((^  lo  hi^hf  tht.'V  approach  us 

it.ihirr.  cli-vatcil  hy  liit:fi  rx|>e(> 

.'•t  I  (Miliiicd  Ui  \\\m  ultihe  on  wliirh 

ii    liiMwris.aml  pirit-lMliiij^  in  lliiiii«:lit 

.-I  ^it'rih  u{i<iu  llicin,  uc  iiiriiiilrly  fx* 

,   I  iiP-ula  jiredacifuw  or  tMriin^-rtiU'*  rha- 

.'.  .Ii-iv  fli^i'iTM'cI,  lliait  rii:tiiv  ••!    the  licrl>ivu- 

'.  ;lif  y  ari'  to  i  \ti'h^i\<-  with  their  IoihI,  1  tlu  not 

iiv.  hut  t:<*n(-nt-allv.     Th-juuii  the  L*on  and  the 

'  .'   larger  fi  line  aniinaN  an-  urncraiiy  tn>pM-al.  yet 

■  iliirali/.(!il  evLTV  \vhiT«-.     TlHtiiirh  I  lie  ll\;riia  and 

«.  il  shrink  t'rnm  ihi^  Innpcraturc  ol  (ho  urratrr  part  nf 

■ .  !••:  Wolves  ami  Toxe*.  as  wril  as  thf  yrfat  niai<»ritv 

•  .ininr  I.I'"**,  .in*  loriiil  indii!t'noijH,c»r  liavr  ht^n  tonncrlv 

•  •J-.  ;ii  .iliiHi't  <  \t  TV  p:tri  nl  it. 

M--I  *::*:*•  n.^?.iiii  I'-*  inu'lil  l'«'  adiih'i  •!  pn'\'ni:  (liitani- 
•4-*  Mic  h(  t:ii  |!.i(«d  Ol  il^hmIIv  in  «'ii  (.I'li  *l.!t:(>iiv  ad:iptt*d 
■' Uf  hl^l•«l  Ti-Ji'.'!!.'.!  ti«'rji  th'-ir  i>r^.i[ii/.L^ti|i  :ii.,l  iT^'ntTal 
rt-v '.'.-• ,  !r.'iii  \\  h,"  il  *i»iii''  i't  till' III  II  i\i.'  ''•Ill  I- 'Till  I  111  II'  I'liji^ 
"  ♦^  ■  ir  ;i:.  \  w :  :■  .  w  liilr  i  i|}i<'r>.  nw  in:;  {**  pi-u'i  in:ii  *  in  ihoM* 
*''*■■'<'•.  r«ipi.r.!i.i  I  ::i\'"ii  ti'iu|itfaliirr  .'irni  k  r.d  ••!  fiw)i|,  nr  lO 
i»i  ^••a•.•^  •■■  •.■[•ii.i:  lli'jr  laillit  r  pr^n^rj  *•»,  l;av».*  not  wan- 
«>Tf^  ••  %,.f.,i  i'»r'.:ii(i  ljii.it*. 

■ 

"»»  J  J.  :ii  Ih*'  pr»  ••nliiii;  |i.T^r»s.  i'n<Ii  a  vult'-I  ♦■■  ;•.«  "'inint  (or 
'•V  •:.•;*  r»  ..n  .1'.  1  ::'-^i:.!  ^I.t(i<ifjS  ol'  (lie  \;irti»ii'«  •:  •  riil<«Tv  i»t' 
'•*'■"  .If  L.:  J  :  in  lA  l.iic*'.  lint  1«»  Itavf  ili»*  *riS.i .  •  iiH'oin- 
•^'•■.  I  *.,*i*'.  L'Xl  niaLi?  a  li*^v  (d)stT\.i(iiMM  rtl.iiiv  !••  that  of 
'^  ^'j'T-iri  'I'  • . 

hrLi«'^i..'i  a  r.«xo!iriti"  tMiMrv  ofMiim*  ni<»ilrm  iiJ.VH"lt>':is!^ 
^'.  <i<jd  "  hat^  iiii!  mti'L  •/'  •  /if  U**  ■/  all  Hiiti  ^n*  *J  rM"i  U>r  tu 
^t  4  «i/7  tK'-  f\i- ^  >ft'  /'m  tiirth^'*  hill  thai  (luTf  an*  tltu  rt'nt 
v»^»7«  «>f'  r  **t\  a«  Ui'l  ;j^  iil  aniniaU:  nthi*r«,  \%lu>  d<>  ii>»t  ;,'«( 
■  *'*■  *"  ''\r.  *:.*j.r  • — ihit  at  til*.'  I.i*t  irnat  drlu:;!-,  !••  *n:r» 
^'i*]  I'ji  h.t  tantilv  uhu  wrrv  saved  in  the  ark,  boine  o!h'.TS 
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escaped  from  that  sad  catagtropbe  by  taking  refuge  on  aomeef 
the  nighest  mountain  ridges  or  Asia  and  Africa,  and  teem  to 
insinuate  that  from  these  arose  the  three  principal  races,  the 
Caucasian,  the  Mongol,  and  the  Negro,  that  now  hold  posses- 
sion of  our  globe.^  i  shall  say  something  in  controversion  of 
each  of  these  theories,  beginning  with  the  last 

This  indeed  iiirnishes  a  clue  for  its  own  refutation,  since  it 
admits  three  principal  stems,  which  is  in  accordance  with  the 
Mosaic  account,  that  from  the  families  of  the  /Aree  sons  of  Noah, 
the  nations  were  divided  in  the  earth  after  the  flood.  The 
author  of  the  above  theory  seems  disposed  to  admit  tlie  truth 
of  the  Mosaic  account,  but  insinuates  that  it  may  have  been 
only  interidiid  to  instruct  the  Israelites  in  the  history  of  the  race 
to  which  mey  belonged,  while  that  of  other  races  may  have 
been  passed  over  in  silence.  It  is  too  much  the  fashion,  in  this 
sceptical  age,  to  evade  the  facts  that  are  most  clearly  revealed 
in  Scripture,  by  saying  the  language  must  not  be  taken  strictly 
nor  interpreted  literally,  even  when  it  is  concerning  events  in 
which  there  is  no  room  for  metaphor.  One  would  think  tMt 
the  terms  in  which  God  foretold  the  deluge  were  of  this  de- 
scription. **  And  behold  /,  even  /,  do  hrins  a  flood  ofuaten  upon 
the  earthy  to  destroy  all  flesh  wherein  is  the  breath  of  life  from 
under  heaven;  and  every  thing  that  is  in  the  earth  shall  die." 
And  again—-"  And  the  waters  prevailed  exceedingly  upon  the  earthy 
and  all  the  high  hills'/Aa/  txjere  under  the  whole  heaven  were  co- 
vered: Jiflecn  cubits  upwards  did  the  waters  prevailj  and  the  moun- 
tains zpere  covered,*^  It  is  also  slated,  that  every  living  substance^ 
both  man  and  cattle,  &c.,  was  destroyed  from  the  earth,  and  that 
Moah  only  remained  alive,  and  they  that  were  with  him  in  the  ark. 
Can  language  be  more  definite  and  express? 

What  can  be  more  absurd  than  that  an  ark  should  be  ne- 
cessary for  the  saving  of  Noah  and  his  family,  and  a  world  of 
animals,  to  be  stored  with  a  vast  supply  of  provisions,  when 
they  might  have  escaped  according  to  this  hypothesis  by  taking 
refuge  on  the  summit  of  some  lofty  mountain  to  which  Divine 
Wisdom  might  have  directed  them? 

There  is  no  occasion  whatever  for  such  a  hypothesis  to  ac- 
count for  the  dispersion  of  mankind  and  their  breaking  into 
nations.  Two  chapters  in  the  book  of  Genesis^  set  the  whole 
matter  in  a  clear  light,  both  as  to  the  first  cause  of  their  separa- 
tion, and  the  various  tribes  into  which  they  separated,  in  which 
we  can  trace  the  names  of  many  nations  still  in  existence. 
From  Babel  each  in  due  time  took  the  course,  in  that  direc« 

1  Outlines  of  Hbt.  Cab,  Cyc\  ix.  4.  3  Chap.  x.  xl 
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<  -in,  hoH  i-vcT  ted  by  rircumslanrcs,  tlvit  Pruvidcncc  had  dc- 

:ci^i.     Kurop€  btMramo  at  last  the  huml  quarters  o(  tlic  de- 

^''adintft  of  Jjphut,  A^ia  of  those  of  Shrrii.  urid  Africa  of  those 

4  iUm;  the  Shi:inite<i  in  tht:  lapse:  4if  a!;es,  passiii:;  over  to 

^orrxa,  ucre  the  priiifcnitor*!  of  the  red  ur  copper  race  of 

'!*«{  i'oiitiiM'nt.     .Nor  were  there  anv  iii^iuniiouritabie  obslaeles 

I  mV  a«Y  to  |iri-vi-nt  the  pcopljiii;  (*f  the  ulol>o  fruin  uiie  eom- 

ujntS-jrk.     Stip|iii^:n^  HaU'l  or  Baliyluii  in  have  been,  so  to 

•fkTJA.  ?fn:  rii,!rf  of  irruiiialioii — how  easy  w.is  the  tr.ir.Ml  for 

f/ini*4  d*.'^' 4  ihlinr'i  mto  AtViea  bv  the  Kthmiis  of  Suez:  into 

^af'^p^'.  :ho  pit>.  w.i>  ^(lll  iii-tn:  iipeii  lor  lfif»^u  of  Japhet ;  and 

«  I >-  ^(rc.i'ii  of  pxpulalioii  spre.iil  to  llie  Kast,  (lie  pa^^aife  to 

{'•..'■rn'A  ua'k  iiiri  <iiirif'iil[  to  lhii>e  wlm  hail  ;irrivedm  Ikrhriii^s 

^  :4.*^    Hut  ill  .1-1  (hi>i-  ('••ulltrie^  mixtures  with  thcBlHiri:;iiie!« 

.♦v  j'T'-iiuMv  r.ik-  (I  j-I.H  «•.  ritlier  fniin  tlie  irruption  and  co- 

1  ./-it.  «;i«i  •»!  iiTi'i*  <'»i:*i|inrors,  the  .spread  of  eoninn-ree  and 

.u.  .IT  t'.iast  s  wlii-'h  liiilurally  tend  to  produce  variations  in 

i '-4  fr.f'i.  l.'ii- prliiij!ivi'  t\pe.     Ilrnce  wrilLp*  on  this  Mjbjeet 

^m  r*j>'ikOft  «.x  r.n  <-«(li^tiii::iiished  bv  their  irolour.  viz.  a  white 

'  tC«- :  a  l.«««;.y  Tdrr:  a  rid  rare;  a  deep  brown  rare;  a  broun- 

4«   k  rane  :  and  a  bi.fk  r.iii'. 

Hu*  itJ'i^  III*   T'l   ih'^  oilier  thcorv  a]!':ded    to  above,  ih-it 

■     "■_■  .•-«  '.'.t!'  ri  fit  ^I'TJis  oi'  nu.ti  as  well  as  of  other  aiuniuN. 

I  tr    pT,h  i|»i!   ri.!i:ii  itiM!)   ii{>.iii  uh:i  h   th  i^^e  n.itutal;s!s  have 

:   !  -•  r  :!.•    ■\.  :'.  iT   l.v    .il';»!..l   ?li.-  ii;Mi;i  n.  lli.it  th'-.-e 

•  f  .'.  rii   li. -•.•••  ;    -;•■•.•'•  •■!   nn'j   ur  .•::.:;ii'\  <'ii'aT»il,  i«»  in.t 

.1    r»    •■•...'.  i'.  !.-.'\\.-«   •' :t. Ill  {•tr's  ot  thiir  strm  lure, 

r*   I  ■';:.l  ;  •  '.  i   v   n  .i  !!•  n  til  r.n  i*.  sj.i  ||  ;is  t||.'  >ij  iju-  ft 

.  1  :  ■•■•    ;     ■'!..  .    :       .  ::.    ■■■  •■:   !■  ->  ol  lij«-  |  lu-,  [•ru'lu"  iii;; 

■•■Ml       i!    I     J.'";    T'.  '    I  i»'l.|».ir  r:Vi'  iiiiv;'!i  nl   *ii!l,«' of  lijr 

•  .  I  Oi  i['    ■  :  'li    :■  •  !  ;  !l." 'li  ^i.i«!  I'l 'II  »'i   ihlt'.lt  <  I ;   ihi* 
•    .■   -:   :i- -"^  i.M!..    •'•■:i».  ';  ih  ■!»  r.vi' i:y  «f  fill    nil  iiiiMV  ; 

:  •  '«-    :   •  III  i:i-.  til  ■  ..|»j»f";  r.  i!i»;i  of  .i  |i.i  ii!i  n  ^jiri'i'  s 

i-i-  .*  '.•     I'     '   iI  t«»  :i  ;  ■  <  i.I..«r  I.'.  ■•■.' 

\  I-       .s    a:--    r  ••    •  .i '  ...'ii-la:;*  I  *.    u  li;i  ||,    in    li,"    piuj^i^s   ot 

-  : '     :.-,  "i  r.  :  '      |«'ii.!'.t  I-  ililii  ii  w*  s  \>  M'Ai  III  rli  •  li  tl  'IVM 

'•    '•*         I     :[•    I.  ">\    ttiin  i    ii.h  ili.iii.ir    our   i:i«>!><'.   MiiMniit 

ft   .   jr-'iiirM   '■■  .1   !}»'':a  iIm:   lM»!tl;v  c  t'n!r  i«]ii '^  i-r  IiuIIj- 

.  «  :;.•    ■.»    r.i  ot  tiiii;  mm-i-  iIh-  Si  rijiluri'  e\p'i-s*I\  lif'l.ires, 

'"     ••  •    J  /'.«  j.itT'.rt,  and  Lath  dtUnn\n*>{  ifi*   /ii;i*'«  6f  •' rr 


V   ^. 
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appomied^  and  the  bounds  of  iheir  hMiation*'  Qimatey  the  de- 
vatioh  of  country,  its  isoil,  waten,  woods,  and  other  peculiari- 
ties ;  the  food,  clothing,  customs,  habits,  way  of  life,  and  state 
of  civilization,  often,  of  its  inhabitants,  produce  efiects  upon  the 
latter  that  are  important  and  durable,  and  contribute  to  im- 
pross  a  peculiar  character  upon  the  diiierent  races  of  men  as 
well  as  animals,  that  inhabit  our  globe,  and  will  account  for 
many  distinctions,  which  indicate  that  such  an  individual  be- 
longs to  such  a  people.  But  these  circumstances  will  not  ex- 
plain and  satisfactorily  account  for  all  the  peculiar  characters 
that  distinguish  nations  from  each  other,  without  haying  re- 
course to  the  will  of  a  governing  and  all-directing  Power,  in- 
fluencing circumstances  that  happen  in  the  common  cour8e,and, 
according  to  the  established  laws  of  nature,  to  answer  the  pur- 
poses of  his  Providence.  When  he  confounded  the  speech  and 
language  of  the  descendants  of  Noah,  congregated  at  Babel,  he 
first  made  a  division  of  mankind  into  nations ;  And  from  thence 
did  Jehaoah  scatter  tltem  abroad  upon  the  face  of  all  the  earths* 
The  same  Divine  Power  that  enected  this  distinction,  whiA 
may  be  called  the  origin  of  nationality,  also  decreed  that  na- 
tions sl)ould  be  farther  separated  by  diflferences  of  form  and 
colour,  as  well  as  speech,  which  difierences  originated  net 
in  any  change  operated  miraculously,  but  produced  by  aeamd 
causes,  under  the  direction  of  the  First.  When  we  are  told 
expressly  that  "  The  hairs  of  our  head  are  all  numbered^'**  and 
that  in  God's  "  Book  all  our  members  are  written,"  we  learn, 
what  in  common  parlance  we  acknowledge,  that  it  is  accord- 
ing to  God's  will  that  we  are  made  so  and  so.  That  personf, 
wl)o,  in  some  one  or  other  of  their  parts  and  organs,  exhibit  an 
approximation  to  races  different  from  that  to  which  they  be- 
long, as  thick  lips  a  prominent  facial  angle,  a  difference  in  the 
relative  proportion  of  certain  bones  to  each  other,  the  curling 
of  the  hair  and  the  like,  occur  in  all  places,  must  be  obvious 
to  every  one  who  uses  his  eyes  and  intellect.  It  is  evident 
that  all  the<;c  variations  are  produced  by  circumstances  that  we 
cannot  fully  appreciate.  Even  in  animals,  there  is  as  much 
diflei'ence  in  general  characters  between  the  Arabian  steed  of 
high  blood,  fine  form,  indomitable  spirit  and  winged  speed,  and 
the  brewer's  dray-horse,  of  a  strikingly  opposite  character,  as 
there  is  between  the  European  high-bred  gentleman  and  the 
African  negra  The  long-legged  swine  of  France,  though 
exhibiting  such  a  marked  difierence  in  the  relative  length  of 
some  of  their  bones,  are  still  the  same  species  with  the  short- 
legged  swine  of  England.  The  same  argument  is  strength- 
ened by  the  infinite  varieties  of  the  dog,  the  erect  ears  of  the 
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Tame,  and  recombenl  ones  of  the  wild  hone.'  It  ig  OTidenl. 
ilMwfcrr,  from  fact  and  from  what  ordinarily  happen,  that 
there  are  powen  at  work  at  and  after  conception,  and  while  the 
tcf«B  m  in  the  womh,  that  can  produce  Tariutiuim  in  the  same 
:«ople.  approaching  to  ihouc  that  distln^tIi^h  tlie  Nq^ro,  the 
red  niaa^or  the  bro\%n  man;  uliirh,  imli-i'd,  ran  prcMJure  forms 
:b  more  vincular  and  cxtraordinarv :  fur  iittfance,  I  lie  mon- 
that  iomt-timi-A  make  thuir  np|M.-araiicc  in  thu  world,  ns  the 
Toutbs  children  with  two  head»,  &r,  Tlie  mjstcri- 
jm  indiK'Oce  that  the  cxcitoci  imagination,  ur  passions,  or  ap- 
;^itc«  of  the  mother,  have?  oirr  the  i\y\us  in  her  woinh,  b  well 
4oi»wii«  and  product.ii  very  fXtr.Kirdiiiary  coiiMNiucnren,  and 
r.-ialformatifiii*.  and  monsti(i^iti<*^.  \\'lii*n  wr  fou^ider  that  all 
'fme  fj^ilitii'tf,  if  |  rnay  ^)  >{M*ak — tlu-^e  tL*nilcfu*if-9i  to  produce 
.aratmrc^  in  tiR*  fii-tu«.  arc  at  tin*  (li^|Ki^ai  uf  Him,  wlio  up- 
':#'Vi«  «ill  ihinp^  i»y  tin*  wiinl  of  hrs  |>«jW(*r,  and  lunis  tlium  tu 
:lief(dhJmi'ntt>f  hisioivn  piir|Nisf-s — wtt  mav  imagine  that  thus 
i«w  t«pr«  may  U*  ])riN]iif'i:fl,  \ihirli  iii:iy  in!  roiitinuod  m  the 
irdir*arv  waT  uf  ^fiifratiiji :  arfnrflin:;  to  that  olii^rvatiun  of 
llaonboldl.  that  **Tla.- excliMori  of  all  fi>riM;;n  mixtures  ron- 
'.r.S«t<-«  to  |K'rpctuntc  varieties,  or  ahfrratimi!!  from  the  com- 
rnno  fisndiird.'*'  That  what  at  ti^^t  wen*  familv  characters, 
«  ->»n:pai)V  iho  rrxrv  \»Ii(Mi  t;ro\\ii  into  a  li.itiiifi,  iHtrviilenl  from 
'^  ra<ke  of  the  J«'ws.  uho.  \vlii*r>'vrr  ili^prr^fd,  exhibit  riTlain 
'•■.Tinti  '-h  ira<li  r^-  !•*'  whiiJi   Ilii-\  ;iiii\rf\  wlii-n-  knoi%n: 

•  •  • 

r  :.  Wil^t  ri  «(HN't  til  r-i>Mi|ili  \tiui,  llii  \  .i!4  ».ihj  tu  v.irv  ji-mril- 
Z   t'j  •^l••  rliiii.il«<  m  wimli   flu  v  n-^:jii-.      A    <«ii>t:iil.ir  fXirp- 

■  «i   !•".!•   I*  t»jriJi»ljri|   tiv  Uit'  lii.M-i\  J'WhuJ    M.i!:ihar,  fnti:- 
■'--•«!   h\   {}".  Ilinli.i'i  III.       \'   Til'  h.'i.  ji'    *i\»,  tlii'iir  an*  (wo 

-•••  «  f !  J'M-^  till*  \\li:li'  .ihJ  fir  I'M*  .'i  Jt  vw  'I'lii-  l.'itlir 
-#■  m't:  ;»p^f*l  !'»  h  ivc  irri^  til  ii',  lii'iui  ^^on  .it^cr  ihf  Rili\  Niuian 
•  *'  %.*«  :    nt    li-i'^T.    lh*-v    li:i\<'    lt);it    li.i<i.(.« 'ii   .-|tiiii|i<;«l    (lit'iii. 

•  *•    *ti  Mf>ii«  (  iiriliriii«'ii  hv  iIm'  t.n'i  (lilt  llir\  li;i\  e  I'niirs  i>iilv 
:'  '*irv*c'  U^TiL*  of  ill*-  (r<l  '1*4  of.iiiirrii  v\liii-}i  \«en*  unlti  n  pri.*- 

.■•iv   ?•►  tti»'  fM|»ti\ilv.      'rjif   wliil-'  JrwH  i*riti^ra(('il  Iroiii 
jf«.pf  f.i  In*!.. I   in   l.i!iT  a^»'«.      ^tiw   ht-ri*  is  :i  sinMiilar  |'a''t, 

■  -.*   m   'h»-  l.i|i*<*  ••!   •!!  mm*  -il'*"*  -i  wlii!i  or  t.iuny  ratf  )::is 

•  f^t^  t!.o  k       Mr.  W  lull'  •'iiiic.iiiiijrx  t<i  .11  •ouiit  lor  Mjch  an 
«*^  rrK*Kifi  f'ri»m  hi*  prin«  ifli',  tliat  rolonr  iUh-a  not   ri*siili  from 

•■•nit*',  l-v  «iii  ol^fr  vat  Kill  imt  :ilt<iiri  flu  p  fiiutiilfd  m  |;iit._ 
jafffv!^.  thit  th**  J«-w«  h'i%'«' tsaihi-ti  nr4»<i'l\  Ics  iiie\erv  roiiittrv 
•j  whtrh  iIh-t  hav«!  rr^iii*  ij,  cut' I.  (N-ini:  at  liberlv  to  marrr 
pn/«7lyti*s,  this  would  priNlucc  mixed  breeds.    Hut  tliough 

%mt  ■ko«r,  p.  11.  •   Prffwoal  Tfiv«!%  v.  i.  56J 
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the  Jews,  in  our  Saviour's  time,  would  compass  sea  and  land 
to  gain  one  proselyte,  this  has  not  been  their  character  since 
the  destruction  of  Jerusalem,  and  we  never  hear  now  of  their 
making  proselytes.  Indeed,  these  black  Jews  of  Cochin  seem 
to  have  been  settled  there  long  before  any  white  ones  came  to 
that  place. 

With  regard  to  the  degradation  of  the  intellect,  and  the 
peculiar  acuteness  of  the  senses  or  memory  of  certain  races; 
these  furnish  no  proof  whatever  of  specific  distinctions,  or  that 
they  could  not  be  descended  from  the  common  ancestor  of  our 
species. 

Humboldt  has  an  important  observation  which  will  explain 
how  this  might  happen  without  having  recourse  to  such  a  sup- 
position. Speaking  of  the  barbarism  of  certain  tribes  of  Ameri* 
cans  and  Asiatics,  he  observes: — *'  The  barbarism  that  prevails 
throughout  these  different  regions  is,  perhaps,  less  owing  to  a 
primitive  absence  of  all  kind  of  civilization,  than  to  tbeefiects 
of  a  long  degradation.  The  greater  part  of  the  hordes,  which 
we  designate  under  the  name  of  savages,  descend,  probably, 
from  nations  more  advanced  in  cultivation.'*^  And  in  anotlier 
place  :-«**  If  it  be  true  that  sava^^es  are  for  the  most  part  de- 
graded races,  remnants  escaped  irom  a  common  shipwreck,  as 
their  languages,  their  cosmogonic  fables,  a  crowd  of  other  indi- 
cations seem  to  prove." 

Now,  what  is  it  that  degrades  man,  and  causes  him  to 
make  an  approach  towards  the  brute?  Setting  up  sense  above 
reason  and  intellect ;  sight  above  faith ;  this  world  above  the 
next.  Experience  teaches  us,  that  those  faculties  of  our 
nature  that  are  most  cultivated,  Uxomc  most  acute:  if  intel- 
lectual pursuits  are  neglected,  the  intellect  itself  beconnes 
weakened ;  in  proportion  as  the  senses  are  exercised,  they  are 
strengthened ;  in  proportion  as  the  pleasures  ihey  afford  us  stand 
high  or  low  in  our  estimation,  we  graduate  towards  the  brute, 
which  knows  no  pleasures  but  those  of  sense,  or  towards  the 
angel  who  knows  no  pleasures  but  what  are  spiritual.  There 
is  a  governing  principle  in  man,'  originally  enthroned  in  him  by 
his  Creator,  and  to  whose  sway  the  senses  were  originally  in 
complete  subjection.  But  when  man  fell,  a  struggle  was 
generated,  the  lower  or  sensual  part  of  his  nature  striving  to 
gain  the  rule  over  him,  and  to  dethrone  the  higher  or  intellec- 
tual. This  is  the  **/azD  in  our  members  warring  against  the  law 
of  our  own  mind"  mentioned  by  the  apostle.  Now,  we  know 
that  the  same  individual,  at  different  periods  of  life,  may  be 

1  Permnal  Vraseis.    E.T.ui.308.  3  T««H»iMUf. 
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^rtcted  in  hm  actions  first  by  one  and  then  by  the  other  of 
ihae  laws;  he  may  begin  in  sense,  and  end  in  sfiirit,  or  vice 
\cnsk.  If  the  former  takes  place  in  him,  his  nature  and  cha- 
racter are  elevated,  and  he  is  licconie  more  intellectual ;  if  the 
latter,  tbej  are  degradcrfl,  and  tic  is  liet'oine  mon;  sensual  and 
to  a  brute,  and  vet  in  Ixith  cusch  lie  rcniaiiw  ilic  same 
I  before;  hin  »pccieji  i^  not  altered.  Apply  this  to 
will  it  follow,  because  one  is  now  ^eneniljy  gifted  with 
a  gnrater  decree  of  inlelleet,  and  another  remarkiible  fur  ntoru 
scvte  sensation,  that,  llienMon*,  theyciiiinot  \h:  derived  I'rorn  a 

ooim'tn  orij^in  ?  .Vitimia  arr  ot'leii  Jeil  by  cuslinii  as  well  as 
.uii%idiiai»;  thev.  therefore,  ii^ualiv  walk  in  the  lalli  that  their 
ibcr^luvt  have  tHNi  liefore  llifin,  and,  t'pMii  i  irciiniManee^  ron- 
r<vt*-«J  with  thi<,  it  lia|>|N*ns  tlirit  some  iipplv  liirir  fariillie.s  to 
^u^ftcr  pur%uitK  than  others.  Tfiose  that  rhielly  cult i vale  the 
-a«ell*vt  improve  it  by  that  \ei'v  act:  while  tliOHe  wliuarc 
:-r.r/^i|».illy  eni;a;«ed  in  pursuits  tluit  rt'ijuite  llie  i*iiii<>t.iiit  and 
•4uiul  u^' of  thr  (•ri:an»of  MiiNitioii  a<'tpiire  a  de^'riout  i  x|>ert- 
r^j*  i!i  ih;it  u>e  iH't  to  be  met  with  in  tin- olht-r^ ;  bill  the 
.!Ueit«:<'t  beini!  enipioved  unly  upiin  \n\\  iilijtets,  bii  nines 
^biCiMily  flii;raded,  and  li»>t'«  all  tasti'  tor  thini^s  thai  nrt*  not 
i-iMbir  and  lanuibir.  'rhiiU);li  in  an  iiiiiiMiiiiaK  up  iu  a  inrig 
•jtcew^Mi  ul  individiiab.  tlii^  im/lit  u**{  pniliirr  a  pi'in  plible 
•oQtrjcU'Ki  ami  iion-devr!<»piiii  nt  niib''  i-r^aii  «  Itln-  iiit«-llrr(. 

.'  «'  '/if  «  b.iri  Jht  th.it  •'(iiii.iiiio  iJ ;  \«  ",  iii  'li'"  lip»i-  ••!  .1  _'•  *  aiid 
.*•-•/•.•  i  .  -n*.  (bi^  «  iK'i  t  \\"ui  I  L'J  .'i'i.iliy  \r  i-;- ilui-* -i.  Ik.  iI  an 

■«  I"  *  iKil  u-'-«l  t««r  .1  li'ii_:  •  ••'M'"-  I'l  \»  .11*.  It  I"  ■  ■'III'  *  '  "n* 
'.••■•}.  .ihtj  If'tfii  i.'ii^  liil'i:  i;i..ipi  '■  p  rii-nii  it^  1.  ilural 
u!.'' *.     • -.      Si.'it*-    Ani'Ti'   .ii    I  I'l   I*.    '«\    itn'    :»p,' '  ''■  ■'*    *"*f 

•  ■•-  ^  •  r.  |H  rl-i  -h  i|>i    ;.  il^  jin  •-   '!i'    ^UiiIMu'M-  «•!  li.-    1  .n'  mis. 
.-I'  iL..'^    I  il  it  li«  .1-1  .1  jti-  1!    M  I  .?-..  wIi'Ip  •    :li'-  !nl"-  i«.  'I  •Un- 

."u-«'  •  ■:  •»*  ill'-  .':i  I.'  j'l  I*  Il  nil  pi.  :  -,  ■  :  I  "  .l-li«  .nb.  *  *  ".rr*. 
■1   i:*r    •.uiH     fill. I'. ^,   i:i\''    '111' I.        •■■!H'.!l    {"irn:   ll.i  r-     is   iiu 

*  iZ.  "..  ifii:'iir»,  ,ii  •  I'll.  ••I'.  .11.'  Fli.il  A/Ij  .1  'jr-iiin  il  «'tin- 
'  -*  :  •:.  ■  t  ifr*  !«r.i  n,  ih  it  nl  in  ■  *kiiII  ini.lif  :.ii»'-  j!  u  t  .n  ibf 
rs'-«,  *.*fi«b  \»»iui'l  a- ••••m  ijti-l.ili-  km'*  !.•  I[i«'  t'.  r.  Willi 
"■  Ji*  :    •■•  •b«'  !i.''rii''\.  .'!    J*    iH'l  '.V'l.'i'ii  f  f'.l    lli.r    a  !'•  ni.»  who 

-re. J  ••  •  b  •  tiilf  in-l  ililn:-  •  1  \\\*:i  I- "A  'hii  I  !-,  ^lJ•l|..■i  l».i\r  a 
*.>■''  '!  -li.'.i  I  !•'  Ill  ;im;i  III  i-rfLi.-li  i\<'lit<»,  l.'l.ifi  ••li*'  w  bosi.' 
kllK:t\"U   4«   Ml  -ri    ••:\hiid.      It   !ii.i\   In- hIim  r\ fil   •  •!    th''  li'Uer 

.■>r«   .ft  j'-!.t  f  .1  .  'h  ii   !hi  tr    iiHfiitt  \ .  ?iir   I'.t    ^  ini*   r»'i-«!i.  ul 

--    «!*--*•    W.tfiifi    lli'if    i»\\ii    ^.jilif  :•-    ill    4  (iMipli  lifi.^li  ti.    1^    tilli'ri 

..  r-*  r  .,  ir  l.'i.tii  ill  it  ii|  p*  :  «•  •fi%  )  •  '.h  "  1  i!ii-  .iti-ij  .iml  iiil«tMii«  il. 

\  r     •     i.-HT  "fi"   1  i*'-  i'l   .1  I.'  j!.«  wl.ii  ri  ^  '!«'«l  iM  .ir  Horv  S(. 

*.  :-i.  .*.  .V  '>%b  » 'A.!*,  .tn  •  liu-Mli- :  r:i  u:.  .iti  i  pu:  I.^IkmI  .1  v<i!uiiie 
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of  poems  by  subscription,  \vhich  did  him  no  discredit.^  Hence, 
it  18  evident  that  there  is  a  difference  of  capacity  in  negroes  as 
well  as  whites,  which  admits  of  improvement  from  instnictkm 
and  study,  when  they  come  amone  civilized  people.  little 
stress  will  be  laid  on  the  parasite  of  the  negroes,*  being  speci- 
fically distinct  from  that  which  infests  the  whites,  when  we 
reflect  that  the  horse  and  the  ox  have  different  insect  parasites 
and  assailants  in  different  climates.  There  is  a  time  fixed  upon 
in  the  divine  counsels  when  the  curse  shall  cease;  and  it  will 
then  be  found  that  by  reversing  the  course  that  has  degraded 
so  many  nations,  the  apostacy,  namely,  from  God  to  idolatries 
of  the  most  debasing  kind — which  has  yielded  them  up  a  prey 
to  sensuality,  clouded  their  understandings,  and,  instead  of 
universal  good-will,  has  taught  them  to  regard  those  that  are 
not  of  their  own  tribe  or  caste  as  objects  of  just  hatred  and  in- 

i'ury — when  this  course  has  been  reversed  and  they  are  brought 
»ack  to  God,  which  will  take  place  in  his  time  and  at  his 
word ;  and  by  the  means  and  instruments  that  he  empowers 
and  commissions,^  they  will  become  more  elevated  in  their 
character,  and  assume  a  higher  rank  among  the  nations:  and 
they  will  make  good  their  claim  to  the  same  inheritance  with 
the  other  members  of  the  Christian  family.  He  who  decreed 
the  end,  decrees  also  the  means.  When  the  Lord  ffave  ihe  wordy 
great  was  the  company  of  those  that  published  it.  Tliis  was  the 
case  at  the  first  preaching  of  the  Gospel,  when  the  gross  dark- 
ness of  heathen  idolatry  covered  the  earth;  this  also  was  the 
case  at  what  may  be  called  its  republication  at  the  time  of  the 
Reformation,  when  the  gross  darkness  of  papal  idolatry  had 
almost  put  out  the  light  of  truth  in  the  church ;  and  so  shall 
it  be  again,  should  another  and  perhaps  last  cloud  of  error  en- 
velop the  world  with  darkness,^  which  ieems  even  now  begin- 
ning to  gather,  and  may  we  not  hope  that  it  will  be  followed 
by  that  happy  lime,  foretold  by  the  prophet,  when — the  know- 
ledge  of  the  Lord  shall  cover  the  earth  as  the  zcaters  cover  the  seat 
The  old  curse  on  Ham*s  offspring  shall  then  ce<ise,  he  shall  no 
longer  be  a  servant  of  servants  to  his  brethren ;  then  shall  the 
curse  also  that  has  driven  the  children  of  Abraham  after  the 
flesh  into  every  region  of  the  globe,  cease,  and  they  shall  look 
on  him  whom  they  pierced,  and  be  restored  to  the  favour  of 
their  God,  and  to  their  own  land ;'  and  next,  in  its  own  day» 

1  He  was  catted  Ignatiut  Saneho,  2  PedieuhiM  NigrUarum. 

3  8ee  Appendix,  note  16.  4  See  Appendix,  note  17« 

j|  See  Appendix,  note  18. 
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the  origiml  cone«  abo  pronounced  upon  Adam  and  hb  pottc- 
ntf  thall  be  obliterated  und  done  away  for  ever. 
Taking  all  the  circunittances  1  have  noticed  into  conaideni- 
I  trust  I  have  made  it  clear,  that  the  variation*  obiervable 
ibe  different  races  of  men  are  not  of  such  a  nature  at  to 
it  impiKsible,  or  improbable,  that  thev  should  all  have 
derived  from  a  common  stock ;  and  tliat  the  dcgrada* 
!r\ablo  in  some  of  them,  and  approximation  to  the 
of  tliu  brutes,  was  crauscd  not  by  the  will  and  fiat  of 
tfe  Creator,  but  by  their  own  wilful  departure  from  him,  and 
volairtary  self-dcba!teint*nl.     Because  they  did  not  tike  to  re- 
twin  Cod  in  their  know!edf(e^  he  gave  them  over  to  a  re- 
f^obaie  mind  to  do  thoAc  ihinifs  that  are  not  eont^nient: 
urtbcr,  tiiat  with  n?^|>e(*t  to  lliosc  chamrlcrs,  which  dntin- 
f,wh  one  nation  from  t'lnolficr,  they  may  Ik:  attributed  to  the 
srtion  of  physiral  caa^cit  directed  by  the  Deity :  who,  to  a^e 
tbe  language  of  a  pious  and  excellent  poet, 

Urea  tlirfiu|rli  all  lir«-t  rxtrihU  throii|(h  all  citenl, 
aprmU  uiuii«  Nlcdt  u|)cr«tr»  untpcnt. 


Tana  19  another  intcro«tinc 9iubjcrl  connrctc*d  with  the  ero« 

firhv  ol"  ariiiriaU,  wliirli  niav  fifiii  it^i  i»!nrc  Iktc  ;  a  sulijcct 

vjtiuhi'  h  rii'fii*  slio\v«i  riiurc  fvi(i<-iitlv  or  >lrikin!!ly  tht-  liaiul 

■■'.  a  •-•i«f»i»*nl  ainl   ♦•\(r  x^.ililihjl    (*n»vitirni  c,  btilciini;   the 

'*•»:  AxA  ij;«'(i  r4 Tl.iiii  i*ri-;i«iciri«i  rititi  at  rrrtain  Ma«4iiis,  di- 

r^'.re  \.ir.ou«  .iitinials  lo  c  li:irii;t.'  llii'ir  (|uar(L'r«>,  and  sri  k  ol'trii 

cidM.int  riiufiiri**«i  a  iiinn*  irriiiai  climate,  in  wliji-h  thev  mav 

Di^hir:h  to  th«-ir  T>Miriir.  or  fiiMi  a  befter  i^upply  <if  food  for 

tV:rown  ^upp^'fl.      I  shrill,  llurritori',  now  devote  a  few  |K]|:cs 

iothr  mifratwHM  nt  ariimaU. 

The  Hiu^t  pt-ncrai  priiici|i!c  that  cause^i  emigration  i^  com- 
^^JQIoman  and  animals.     When  a  riMinlry  i^t  (>vrr-|ie(>plcd. 
udc4n  n«i  lon::*'r  maintain  its  inhabitants,  unk.*sn  Mimt?  niean^ 
'^n  br  d«'vi*4.*d  at  Inime,  by  which  the  pressure  may  l>e  light- 
(tediftiid  the  sutfcrini;  rla«(scs  enabled  to  procure  the  nece»- 
nr«i  of  \ii»\  there  mu>t  inevilablv  be  some  outbreak ;  when 
fkenvrri  run  no  U>nger  be  contained  within  their  natural  chan- 
id  they  Will  overflow,  uimI  spread  desolation  around,  till  they 
IksveptMcd  a  way  and  found  a  place  in  the  great  receptacle  of 
MIm    Thu«,  in  ancient  times,  the  great  northern  hive  sent 
brth  its   numberle«  swarrm,   and    overturned    and   divided 
liwogst  them  a  considerable  porik>n  of  that  mighty  empire 
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which  extended  its  iron  swaj  orer  the  fairest  portion  of  the 
globe.* 

With  regard  to  their  migrations,  animab  maj  be  divided 
into  two  classes.  The  first  will  consist  of  those  that  mienite 
casually^  under  a  certain  pressure;  and  the  second  .of  diose 
that  migrate  periodically,  or  at  certain  seasons. 

1.  Ofthe  first  description,  are  those  infinite  armies  of  Locusts, 
which,  when  they  have  laid  bare  one  country,  as  an  oversha- 
dowing and  dark  cloud  pregnant  with  the  wrath  of  heaven, 
pass  on  to  another ;  mighty  conquerors  of  old,  of  whom  thev 
were  the  symbols,  from  Scsostris  to  Sennacherib  and  Nebuchad- 
nezzar, also  mark  their  progress  by  devastation  and  rain ;  to 
use  the  graphic  language  of  the  prophet — *^  7%e  land  is  as  the 
garden  of  Eden  btfore  them,  and  behind  them  a  desolate 
wilderness  V^ 

This  plague  has  geneniUy  been  considered  as  belonrine  to 
the  old  world,  in  which  they  seldotp  exceed  latitude  4&**,  out 
in  North  America,  there  is  a  species  of  Locust  or  Grass-hop* 
per,  as  Dr.  Richardson  informs  me,  according  to  the  report  of 
the  Indians,  becoming  prevalent  about  once  in  twenty  years, 
which  committed  great  devastations  at  lord  Selkirk's  colony 
of  Red  River,  as  high  as  latitude  52^.  They  made  their  firet 
appearance  in  vast  flights  coming  from  the  plains  to  the  west- 
ward,  and  soon  destroyed  the  crops  of  grain,  and  every  thing 
green.  They  rc-appearcd  for  three  or  four  successive  sum- 
mers, each  year  in  smaller  numbers,  and  now  for  several  years 
they  have  not  been  seen. 

These  were  evidently  insects  of  the  same  order  and  tribe 
with  the  locust,  though  perhaps  of  a  diflcrent  genus ;  but,  pro- 
bably the  tradition  of  the  Indians  might  relate  to  another  North 
American  devastator,  which  is  also  called  there  the  Locust,  but 
belongs  to  a  genus  beloved  by  the  Greeks  for  its  song,  and  hated 
by  tho  less  imaginative  Romans  for  its  stunning  noise,  which 
may  be  called  the  Tree  Locust ;  a  species  of  which  is  said  to 
appear,  about  once  in  every  seventeen  years,^  in  such  prodmous 
numbers  as  to  do  incalculable  damage  to  the  fruit  and  rorest 
trees,  in  which  itdeposites  its  eggs,  and  upon  which  it  feeds  in- 
ternally in  the  grub  state,  but  the  oral  organs  of  the  perfect 
insect  are  only  calculated  for  suction. 

Amongst  quadrupeds,  the  analogues,  in  some  respects,  of  the 
locusts,  are  the  Lemmings^  a  kind  of  mouse  or  rat.  These  liCtto 

1  See  Appendii^  note  19. 

t  SeeontheLocuitBinlroi.  fojBii/4   ILctt^riu 
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aniouk.  which  usually  inhabit  the  mountains  of  Norway  and 
l^pbxMk  in  certain  scanons,  cniitfrute  in  prodigious  numl>cn  to 
ii«e  south;  the  mo^t  cofninoii  species'  is  »aid  itut  to  lay  up  any 
«iiatcr  Uorc,  but  lo  form  burrows  under  uround  in  summer,  and 
under  the  snow  in  winter  in  search  o(  food ;  but  that  found  in 
kafa&Bcbatka*'  which  in  larger  th:in  a  rat,  is  stated  to  beiicctt- 
p«rd  dariofs  the  summer  in  laying  up  provisinn!!  for  the  winter 
;a  hrjM  under  I  he  turf  divided  into  c<inipartnH.*nts;  they  consist 
c4  larioiis  kinds  of  ruuts,  sonK*  even  (loisunous,  but  which  ngroe 
ymnh  this  aniin«il,  and  of  u  hich  it  oillecU  from  twenty  lo  thirty 
It  IS  called  in  KanilM;lialka  Tcculrhitch.     In  fine 
ilser  its  instinct  Icaclies  it  to  spread  its  liarvcst  of  roots  in 
ikt  %un  to  dry  and  fit  ilHfm  fur  keeping.    When  these  diflerent 
ifer«os  of  Lemmini^s  make  their  oxi:ursions  which  take  place 
ooly  in  rertiiin  years  and  seasons,  and  in  diflerent  directions* 
'kt  sficcies  la»t  mentioned  i;oini;  towards  the  west*  the  others 
iMiards  the  Miuth,  like  certain  ants,  they  always  march  straight 
ivward,  ncillirr  turnini;  l<f  the  right  hand  nur  to  the  lcl't«  and 
i  their  course  is  interrupletl  by  a  rivrr,  they  cross  it  by  swim- 
MM.     The  comuKMi  Iji*niminf^.  when  they  migrate,  are  re* 
IBarwd  as  a  terrible  hcour^e ;  they  dcvaMale  the  fields  and  gar- 
the  har\'eHt,  and  only  what  is  kept  in  the  houses 
iheni,  into  tlH-M.*  happily  ihey  never  enter.    Their  num- 
» prudi|$ious  that,  when  Ihey  die,  the  air  is  infected,  and 
cknew  is  tlic  conKe(|uence.     All  this  tribe  of  mice  ap* 
paar  to  hve  on  roots,  bulbs,  grain,  nuts,  dtc.  and  liave  general* 
If  a  ver\'  short  laiL 

The  C  -im^wi^nMl,*  or  short -la  ili^l  rat  of  Pennant,  is  equally 
'lestruitjfe;  income  years  their  nuinlK.'ni  are  so  priKligious, 
■kit  ihpT  uvrrllow,  .IS  il  were,  a  wh(i|i>  di^trirl,  and  by  their 
macrcs  pfudurc  fafninc  and  devtialhui.  This  elFoct  is  stated 
'4  kave  bccrn  produced  in  «-crtaiu  parU  of  Fram'e  where  anex- 
I'lorty  square  leagues  was  devastated  by  ihem.  In  their 
these  arilinaU  are  preyed  u[)on  by  the  predaceous 
'foidrapeds  and  b:rds  by  whose  inre<»«int  altaeks  their  num- 
ordmary  seasons,  are  koftt  within  the  bounds  assigned 
by  the  Cn*alor,  as  arc  the  IjocusU  by  the  Ij^jcusl-eating 
iJ  the  Aphides  or  I'kint-licc,  which  may  be  «lcnomi« 
the  Locusts  of  Britain,  and  which  are  stateti  somelinia 
to  darken  ttie  air,  by  the  ladybirds  and  aphidivoroi^ 


Al  iheae  nigratioos  ar«  produced  by  a  difleront  catBO  (ram 
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those  periodical  ones  which  take  place,  after  certain  intervakf 
or  at  certain  seasons,  in  various  other  animals  of  every  grafdejf 
and  though  a  scarcity  of  food,  or  straitened  circumstances  of 
accommodations  may  be  the  impelling  motives,  yet  these  are 
produced  by  an  unusual  increase  iti  the  numbers,  of  the  mi^ 
grating  species,  so  that  they  are  driven  to  seek  an  outlet  by 
which  their  supernumeraries  may  pass  off  and  relieve  them 
from  the  pressure,  or  the  whole  population,  deserting  an  ex- 
hausted country^  may  establish  themselves  in  better  quarters. 
In  all  the  instances  that  I  have  here  adduced,lhe  object,at  the 
first  blush,  as  far  as  the  Deity  may  be  supposed  to  be  concerned 
in  these  outbreaks,  appears  rather  punitive  than  beneficent, 
but  when  we  dip  below  the  surface,  and  look  to  ultimate  con^ 
sequences,  what  appears  to  be  altogether  an  evil,  instead  of  a 
dark  side,  turns  round  and  shows  one  bright  with  good.    It 
is  true,  in  some  cases,  the  object  is  punishment  of  an  offendeTf 
an,d  in  hopeless  cases,  the  sentence  is  pronounced,  *'  Cut  Udoanf 
why  cumbereih  il  the  ground,^*    But  before  this.  Divine  Mercyr 
which  willeth  not  that  any  should  perish,  employs  those  cor- 
rectives, which  at  the  same  time  that  they  give  pain,  and 
wear  the  appearance  of  evil  and  punishment,  tend  to  produce 
that  change  of  the  mind  and  conversion  of  the  heart,  tnat  will 
reconcile  the  sinner  to  God,  and  ensure  to  him  the  blessed 
inheritance  of  his  children.    But  temporal  good,  as  well  as 
spiritual,  is  often  the  result  of  these  visitations,  the  devasta^ 
tions  of  which  they  are  the  instruments,  as  was  observed  by 
Sparrman  of  the  locusts,  are  often  followed  by  fertility,  and  the 
fearful  scourge  is  replaced  by  Ajnalthea's  horn* 

2.  We  are  next  to  consider  those  migrations  that  take  place 
periodically,  and  usually  at  certain  seasons  of  every  year ;  the 
general  intention  of  which  appears  to  be  a  supply  of  food,  and 
often  a  temperature  best  suited  to  reproduction.  Provldenccy 
in  this,  taking  care  that  their  instincts  shall  stimulate  them  to 
change  their  quarters,  when  these  two  objects  can  be  answered 
at  the  same  time,  and  by  a  single  removal. 

In  North  America,  that  ferocious  and  lion-like  animal,  the 
Bison,^  called  there  the  Buffalo^  forms  regular  migrations,  in 
immense  herds,  from  north  to  south,  and  from  the  mountains 
to  the  plains,  and  after  a  certain  period  returns  back  aeaia 
Salt-springs,  usually  called  salt-licks  or  salines,  found  in  m 
clay,  compact  enough  for  potter's  clay,  are  much  frequented 
br  these  animals,  whence  they  are  Called  Buflak)  salt-licks. 
Dr.  Richardson  informs  me  that  the  periodical  movements  of 

1  BoiJmiAmn^i 
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these  animals  are  regulated  almost  solely  by  the  pastures: 
whcfi  a  bre  tias  spread  over  the  prairies,  it  is  succeeded  by  a 
iae  Kffowth  of  tender  |enu»,  which  they  ure  sure  to  vinit  now 
iIk  BiMQ  dbcovcrs  that  this  ha«i  taken  place  seems  not  easily 
acra—lfd  fur:  perhaps  slrais^lers  from  the  threat  herds,  when 
food  crow<i  »rarce,  may  be  uiMruinciital  to  this. 

Tke  Mu^k  Ox,  a  runiiimtin^  animal  between  the  ox  and 
■becpb'  has  tlie  «kame  habil,  extending  its  migratory  movements 
as  nr  as  MelviiU-,  «'ind  other  inlands  of  the  Polar  sea,  where  it 
arr.-fei  aU>ut  the  middle  of  May,  and  '.^oini;  Miuthward  towards 
the  end  of  :!)e|i(fniher.  where  it  has  bern  M:cn  an  low  as  lat.  67° 
.V«  whirh,  as  l>r.  Ilichardsion  statest,  appro;iclies  the  northern 
kmit  of  tiic  Kisun  :  its  ftiod,  like  that  of  the  Rein-deer,  railed  in 
North  America  tlH*l*aribou,  is  ^r.l^s  in  the  kunmier  and  lichens 
m  itte  w  mier.  Il»  hair  i»  very  lon^.  and,  as  well  as  that  of  the 
Btsoo.  whirh  h.i«i  Ikhmi  manufai^tiired  )>otli  in  Knuland  and 
.\flirrica  info  cidth,  iinclil  be  wovrn  into  useful  articles.  This 
aMinal  mlia bits  strictly  the  «*ouiilry  nf  ilit*  K><]uiiiiaux,  and  may 
he  recanled  as  ihu  t;il(  of  a  kind  I'roviclfnce  to  that  people,  who 
call  It  4kymim:rmak^  and  not  only  cat  its  tlesli,  but  also  the  con- 
tettts  ol  its  slonuich,  u»  well  as  thosic  of  the  Rein -deer,  which 
thry  call  Norrufiks,  vihich  consiMin^  of  litriiens  and  other  ve- 
CclaUe  solMancGh,  as  Ur.  Uichardson  remarks  are  more  easi- 
ly da^cfXcd  by  th<*  human  stomach  wliun  they  are  mixed  with 
ihc  vdhvary  and  eu^tric  juicrs  of  a  ruininalin:;  anifnal. 

'Hit  liiid  Rcin-dciT  in  .North  Aniciica.  in  the  summer,  as 
\i\€  rx*'-lUrit  iiiaii  and  aullinr  latt-lv  iiicnti«*n«-d  states.  Mt*k  the 
'' AL»c  Of' th«.*  AnMir  si'a«i:  it  i^  siniiul.ir  that  tlit*  tVniali-^  driven 
truvk  l\ir  WiMxi^  by  tiie  nii»M  ht-lor^.  iitiLiratr  thither  holun*  the 
.T.iW  *.  ;;*"(rr:iliy  in  tht*  month  of  May  [surnc  ^ay  in  April  and 
March.,  vih.if  the  l.ttti-r  do  not  hc^in  (lii-.r  march  till  lowardn 
'-"K  end  tff  June.  At  this  tirnc  tlir  sun  his  drictl  up  the 
tfhciM  o:i  the   H:irrL'ii  (irounds  and  the  moist  pastures  in  the 

«»Lir*. «  I'f   \\ Ma*»l  aril)  i<tl.ind«i  ot  lln*  alNivr  mmk  atlurd  them 

K&r  KTi!  !'»"d.  Shiii  alter  thi-ir  arrival  th«*  tt'males  drop  their 
vua:<.  TN»'y  «iimm'*n«*»'  tiieir  rctnrii  In  thcMiuth  in  Septem- 
'.MT.  and  r*.3i  h  lli<'  vh  initv  «»l*  the  wiNitis  (i>\v  ird*i  the  t-nd  of 
*kii>h^r.  Alter  the  ruttmir  iMMHiin.  whirh  takes  place  in 
!vp(Cfn;<^r.  :li«*  maien  and  temales  live  separateiy;  the  former 
retire  d'-ep-r  ;iilu  the  wiM»d?«,  whilr  the  prei^nanl  henU  of  the 
iatler  rernain  in  the  xkirt^  of  thi*  Barren  (inuimU,  which 
Abound  in  ifKs  rein-deer'  and  oilier  lichens.  In  the  wotnU,  the? 
lerU  on   hi  licn%  which  hun^;   from   the  trees,  and  on  the  long 

1    '^iut  mtmkaiftt  'i    Cfnumyft  ranffi/erinu      Achat 
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grass  of  the  swamps.  The  males  do  not  usually  go  so  far  nortli 
as  the  females.  Columns,  consisting  of  eight  or  ten  thousand 
of  these  CaribouSf  so  numerous  are  they  in  North  ArnQricm, 
may  be  seen  annually  passing  from  north  to  south  in  the 
spring,  infested  and  attacked  in  their  progress  by  numbers  of 
wolves,  foxes,  and  other  predaceous  quadrupeds,  which  attack 
and  devour  the  stragglers. 

The  Pronged  horn  Antelope,^  as  well  as  the  Rein-deer,  ap- 
pears to  go  northward  in  the  summer,  and  return  to  the  south 
m  the  winter. 

Dr.  Richardson  remarks  to  me  in  a  letter, — ^  The  Musk-ox 
and  Rein-deer  feed  chiefly  on  lichens,  and  therefore  frequent 
the  Barren  Lands  and  primitive  rocks,  which  are  clothed  with 
these  plants.  They  resort  in  winter,  when  tjie  snow  b  deep, 
to  the  skirts  of  the  woods,  and  feed  on  the  lichens  which  hang 
from  the  trees,  but  on  every  favourable  change  of  weather  they 
return  to  the  Barren  Grounds.  In  summer  they  migrate  to 
the  moist  pastures  on  the  sea-coast,  and  eat  grass,  becauM  the 
lichens  on  the  Barren  Lands  are  then  parched  by  the  droughtf 
and  too  hard  to  be  eaten.  The  young  grass  is,  I  suppose,  bet* 
ter  fitted  for  the  fawns,  which  are  dropped  about  the  time  the 
deer  reach  the  coast."  In  all  this  we  see  the  hand  of  FrqvU 
dence  directing  them  to  those  places  where  the  necessary  mxh 
tenance  may  be  had. 

The  same  gentleman  has  remarked  a  singular  circumstance 
with  regard  to  the  American  Black  Bean'  In  general  this 
species  nybernates  in  the  northern  parts  of  the  fur  countries; 
but  it  has  been  observed  in  certain  years,  and  very  severe  win- 
ters, that  great  numbers  enter  the  United  States  from  the 
northward.  These  were  ail  lean  and  generally  males.  The 
natives  assert  that  a  bear  that  is  not  fat  cannot  hybemate; 
therefore,  those  that  have  not  acquired  sufiicient  fat  when 
winter  overtakes  them,  necessarily  emigrate  to  a  milder  cli- 
ipate.^ 

A  migration  of  an  animal  of  the  equine  genus  was  observed 
by  Mr.  Campbell  in  South  Africa.  The  Quagga^^  kind  of 
wild  ass,  travels  in  bands  of  two  or  three  hundred,  in  winter, 
from  the  tropics  southward  to  a  district,  fti  the  vicinity  of  the 
Malalaveen  river,  reported  to  be  warmer  than  within  the  tropic 
of  Capricorn,  when  the  sun  has  retired  to  the  northern  hemis- 
phere. They  stay  here  for  two  or  three  months,  -which  is 
called  the  Bushmen's  harvest.     The  lions,  who  follow  the 

1   JnHhpefureafa.  2   Umu  Jmerieanui. 

.'>  Ikmn*    iloreai-amerie.  i.  16. 
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';umQpiii.  arc  the  chief  bulchcra.  During  this  season,  the  first 
'hific  the  Ru-Hlim.'in  docs,  when  he  awnkes,  is  Iosco  whether 
ne  can  spv  anr  vultures  ho%'ering  in  the  heavens  at  a  great 
irright :  undcr'thcm  tie  is  sure  to  find  a  quagga,  whirh  a  lion 
.'lat  iU««hlered  in  the  night. 

Bq!  the  anin'.als  which  are  mont  noted  for  their  mij^rations, 

^r'joi  a  cold  to  a  warm  rlimatt*,  and  vice  vtrsti^  arc  the  birds, 

w}«irh.  as  ha%'tni;  dominion  in  the  air,  are  enabled  to  transport 

"im«(  !%'«*«  %\ilh  creator  ease,  and  with   the   iriter|NMi(ion  of 

I'srr  olHtark-^,  tlian  the  quadru|H:ds  the  ihcntrc  of  whoM: 

fK^.'p*Ti%  i«  ihe  earth,  inter si'c led  hy  rivers  and  mountain  ridges, 

v\»rh  rrmJc-pi  tht*ir  pcriodirnl  tninsit  Icm  easy  to  acroinplish. 

T>««'  iiumSrr«*f  hird«i  that  migrate,  if  \vc  take  I)r.  UirhariJM>n*s 

^s>.  h^T  ihu*»'  of  North  America,  as  a  rule,  compared  with 

\  ««e  that    ri-«ide  the  whole  rear  in  a  countrv,  '»  uhnut  five- 

*«t'M,  a  \cTy  lar^^e  proportion;  hut  asf  tlie  summer  residents  arc 

r^h«.r<i  hj  wiht*.'r  one»,  tlie  diflcrr'nce  isi  Je^s  striking,  and  the 

v^i<rr:«in   lew  apparent  and  annoying.     The  celuhrnltrd  Dr. 

i'*mrr.  rn  a  \cry  ni^enious  |)OsI humous  pa|M:r,  in  tlic  FhiloM>- 

;Vt-i)  Tran^*irtion%  ffir  1^21,  has  prixluced  many  argunuMits 

'  pro\r  th:ii  the  |icri«Kliral  migration^  of  birds  are  the  result, 

'»*.  •  t'  t!ic  .ipprwich  of  the  cold  or  hot  sea»ons,  but  of  the  ab- 

*-:  r  <«f  :'rrH.ii'*»' of  a  fttimulus  rounerli'd  with  the  uri::inal 

^   -  /•■   '.\jir-   un,i   miiltijilif."     Thai    wipii   lh«'y  fir!   it   ihi'y 

k  *ft* .:   •»/•'!••. 'T,  ari<l  \\li''!i  it   ciiiMS  its  ailioii,  llji.ir  znnttr 

•••f'.      jr.  I  iir  t  .t«(..' the- •iiiiinal  wiii-jnl  il>  wavt'^a  i  liinaic 

:       ■' '';   **• '^  *.iiV*il  !•»  ihr  prrai  jmii ]><><>•*  iiit|ir('s*'M|  U}«ihil 

.  •  «  r    i'«  r .  Ill'  priHiiM  iwz  auii  rr.ii  ini:  a  |r-  'irfriv  ;  am!  \u  ihr 

•  :•?  .•;.  T 'J  to  a  hunir,  ino^l   L'iiii::t  ii.al   lo  i\^  imMiiv.  and 

■*■  »  '  ;'\   r  ;:  i'*  wan!-. 

1  ■-  I  ,;'iw  i'\  fill  ^r.iijiiu.  ifi  Imtli  «'.:*•'-,  ha-l  |»!«'\ ii»i>  v  *n  rn 

•  '  *:•  1  vt  ilii-  •li.iiii:-*  iif  the  lifiijiralmr  L'rM.iii.illv  |iri»- 

■:  'i;-  1!  .■  t'\in.j,*'  ot"  M':iM)i)s.  aiiii  l!if  5;rn\\i»,;^  vi  .iii-tv  of 

•  ■  "■*  .  •  .:j  1.  •»  :i  If.      H'll  Mr.  Ji-iitHT  h  !•»  'lit-'  r\i*'l  lii.i!  'Ir'-i; 

■  '-■  !'.  •  I  ill-'  •»  '.!iat  ii''rasii»ii  tfi.»  miu'r:»l'"!i  "*  llm-t   \:Td> 

w-  M*  •:■  '\  ID  tin*  yrar,  a»»  llr*  ruckiK»,'  \\!i.r!»  iii'»a|)- 

•".•«  h  tfj-    ••«-jai'i:iii»  f>r  Julv:  aii'l  iIk*  ?»wtl'!/  wlil.'h  laU*.""*  i(& 

■7iv«:rr  '■  !'■;.  iti  ttii-  fiilluMiiiiv  month.     At  tIu'm-  (inn*)  they 

An  ]  ^i  fp,  .  otit  (i!i«t  ti>  hf-nuriib  tli'*ni.  and  thr  foiNl  that  forini 

•"•  '***!'%}  «ufipirt  1^  ill  the  kpmIoI  ah:inil.iii<-f. 

r*Kf   ««*»-m«  !«i  lie  some  ana  lot;  v  iK'twern   iln»  binU  that 

"ly  jririut!ly  to  wanner  rlimati«»  to  !«|H.vid  ihnr  u inter. 
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and  those  animals, "which  remaining  in  a  country,  seek  a  siib- 
terranean,  or  other  close  retreat,  to  shelter  them  from  the 
rigours  of  that  season,  and  in  which  they  continue  io  a  torpid 
state,  till  spring  revives  them  and  they  issue  from  their  hiding- 
places  to  fulfil  the  first  law  of  their  Creator.  Several  instances 
also  are  upon  record,  oven  with  regard  to  birds  that  usually 
migrate,  of  their  having  l)cen  found  torpid  in  the  clefts  and 
cavities  of  trees;  and  Spallanzani  relates  experiments  which 
prove  that  swallows  can  bear  a  certain  degree  of  cold  when 
torpid.  I  do  not  recollect  any  observations  which  serve  to 
prove  that  hybernating  animals  are  regulated  by  the  tem- 
perature as  to  the  season  at  which  they  prepare  to  retire  for 
the  winter,  except  as  to  insects,  which,  with  few  exceptions, 
are  of  that  description.  My  learned  coadjutor,  Mr.  Spence, 
in  our  Introduction  to  Entomology^  has  some  remarks  on  this 
subject,  which-seem,  at  first  sight,  to  prove  that  the  disap- 
pearance of  insects,  at  least  those  of  the  Coleoptera  order  or 
beetles,  is  not  preceded  by  any  remarkable  lowering  of  the 
temperature ;  on  the  contrary,  he  observed  a  great  number  of 
various  genera  congregating  with  this  view  when  the  thermo- 
meter was  fifiy-ejVht  degrees  in  the  shade.^  This  was  about 
the  middle  of  October.  But  there  is  one  circumstance  to  which 
he  has  not  adverted,  which  may  tend  to  reconcile  this  fact  with 
the  received  opinion.  The  nights,  at  this  time  of  the  year  are 
often  cold  when  the  days  are  hot,  the  latter  also  arc  much 
shortened  and  the  former  lengthened,  so  that  the  sum-total  of 
hcrit  received  from  the  sun  is  very  much  diminished,  which 
may  be  the  exciting  cause  of  their  hybcrnating  at  this  time, 
when  the  diurnal  temperature  is  so  considerable. 

With  regard  to  the  jwi/i,  these  birds  seem  to  avoid  heat ;  they 
lie  by  in  the  middle  of  the  day,  and  only  appear  in  the  morn- 
ing and  evening.  Their  early  migration  from  this  country 
may  probably  be  caused  by  the  heat ;  and  Buiibn  says  that  in- 
stead of  warmer,  they  seek  colder  climates.  The  house-swal- 
low,^ which  remains  with  us  till  October,  is  stated  to  winter  in 
Africa,  so  that  its  object  is  evidently  a  warmer  climate.  It  is 
remarkable  that  the  birds  of  this  tribe,  when  they  visit  us  io 
the  spring,  return  to  their  old  haunts.  Dr.  Jcnner  ascertained 
this  by  cutting  off  two  claws  from  the  foot  of  a  certain  number, 
scveial  of  which  were  found  in  the  following  year,  and  one 
was  met  with  after  tl>e  expiration  of  seven.  The  instinct  that 
directs  these  little  beings  so  unerringly  across  continents  and 
oceans,  and  leads  them  tgi  their  native  clime  is  wonderful,  and 

I  Introd,  io  Eni.  ii.  433.  2  IRrundo  rustieo. 
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Ftam  wliRft  ii  here  ilated,  it  vccme  mast  probable,  that  H  ii 
I  otif  the  increaaing  heat  of  the  MtutliiTii  refsiona  which  in* 
49Mcm  the  nralivm  to  H*ek  a  less  nrdrnt  i*liii»e  \o  traiMict  her 
rear  her  vounp;  but  aliiu  a  uliiiiulus,  cai»rti  by  llie 
iinie  iipuD  her  organization,  Mhiih  aids  to  arcompliah 
iImI  MipnriAoi  purfim^!,  and  ia  llic  leading;  Mnr  by  which  her 
iVaaiar  impeb  iHrr  to  the  land  of  tier  uwn  raii^ity,  and  whkh 
rd  to  be  that  of  her  uHsiiirin^.  Oiily  thu  ^wifl  leavca 
chmntc  (*pt  one  more  penial  and  belter  suited  tu  the 
purpote,  and  both  return  from  whence  (hey  came,  when 
iIm  errand  of  (heir  voyage  is  fully  acconiplibhed.  One  sent 
awBf  hv  loo  fcrcat  lieat,  and  the  iither  liy  u  gradual  dec  re- 
mH  oi  the  amount  of  heal,  and  ajsio  of  their  customary  food. 
Vkciliot  s.iys,  that  all  the  sualk^ws  do  nut  ijuil  the  wjirmer 
Iries  to  which  ihev  betake  theimelvcs  in  winter — that 

■ 

part  mi|;ra(es,  while  another  remains  stationary,  during 
tIw  whole  vear,  in  Iu;>p(«  Ethiopia,  and  utbur  Irupicaj  coun- 
Inn  aad  imndx. 

Bat.  hrvKlcs  iIm*  imertivorous  cmi^rators  many  of  ttie  higher 

sftd  HHirr  powerful  tritKm  are  art'uslomed  to  chango  one  cuun- 

^r\  tor  amlher.     When  the  rarrn^^ses  ol  animals  pulrify,  and 

'  r^  aiulliply  under  the  ihlluf m  r  of  tin*  norllurrn  sun,  vul- 

':''X  cicU-*,  i.ilt'"ri9(,  h:l\\k^,  iVf.  le.ive  the  muiiIi  and  t;u  to 

.^  '.«kr  of  tht'  tf  a^lH  pni\i«lrd  for  tin  tn  in  liiu'hcr  latMudeii. 

iUiT.  f^-«i<l«-«  tlie  i>irii«  tli.it  w^A  us.  during!  ibt*  more  genial 
.••::  '*'  ih>*  \f'ar,  :trid  aild  hi  i:t«'->'iv  u*  ihr  hraiilv  and  niu**ic 

■  •  ■ 

*  iurgroii'^  in  ^prin*^  and  Mimn.iT.  iIhtc  are  nlliers,  arid  thuM? 

-  itiiyiir>ii«  triN*.  that  wiu^  liiUii  r  llieir  way  when  the  reign 
<  «  a'*  r  ha*  ( rt'iinH-nccd.  The  nio^t  nrnienius  of  thcM'  are 
-^birdft  \%hi<  fi  the  Author  nf  nature  \ii%s  tit:eil  Tn  di«|>iirt  them- 

><i«a  arjti  mv  k  tht  ir  fiXHi   n  the  \\:itir.  or  whi(h  frequent  hu- 

*id«n«i  viart-ry  plari-iK.     When  the  Arctii:  seas  and  lakes,  and 

'*77^.  pr*-<M  rit  .in  unhn»keii  fu  IJ  nf  iiiipenctrahle  i<'e,  the  vari- 
Xii  ««-S  I- ■»!•••  1  hirils  -he  KWiUis'  and  grest^  and  durks^  and 

•  ■91/  arMi  i'i»*»t«.*  and  an  intiijilv  of  «<tliers  forniini;  their  an- 
:*Ai  srni  MiriH  tinir^  tri^n^ul.ir  phalanxes,  each  in  turn  taking 
'^  k4^i  :in<l  lir^l  cuttinu  tht*  air,'  liy  ntl'.  «if!eii  at  a  tireat 
^•^hi,  Vj  K-ik  III  tvoTC  M>u(!ierii  ciiniato.  nut  a  ri  i:!on  (iev4':d 

'  -f«u  4    Mfrt::iM  iit.l  Co/ymbui. 

'  /to4m  6  .N.  UiLt  U'llut  N»i.  is.  5U. 
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generally  about  mid-wiDter,  when  they  are  still  covered  with 
ice.  At  this  time  the  natives  construct  dikes  across  the  rivers 
in  certain  parts,  formed  with  piles,  leaving  no  interval  that  the 
huso  can  pass  through ;  in  the  centre  of  the  dike  is  an  angle 
opening  to  the  current,  which  consequently  is  an  entering 
angle  to  the  fish  ascending  the  stream ;  at  the  summit  of  this 
angle  is  an  opening,  which  leads  into  a  kind  of  chamber  formed 
with  cord,  or  osier  hurdles,  according  to  the  season  of  the  year. 
Above  the  opening  is  a  kind  of  scafibid,  and  a  little  cabin,  where 
the  fishermen  can  retire  and  warm  themselves  or  repose,  when 
they  are  not  wanted  abroad.  No  sooner  is  the  huso  entered 
into  the  chamber,  which  is  known  by  the  motion  of  the  water, 
than  the  fishermen  on  the  scaflbld  let  fall  a  door,  which  pre- 
vents its  return  to  seaward,  they  then  by  means  of  ropes  and 
pulleys  lift  the  moveable  bottom  of  the  chamber,  and  easily  se- 
cure the  fish. 

Gmelin  has  related,  in  a  very  lively  way,  the  solemn  fishing 
which  takes  place  at  the  beginning  of  winter,  in  the  neigh- 
bourhood of  Astracan,  when  Ihesc  fish  have  retired  into  vast 
caves  under  the  seashore,  which  form  their  winter  quarters.  A 
great  number  of  fishermen  assemble,  over  whom  are  placed  a 
director  and  inspectors,  who  possess  considerable  authority  and 
influence ;  every  kind  of  fishing  is  prohibited,  in  the  places 
known  to  be  the  haunt  of  the  husos ;  a  numerous  flotilla  of 
boats  arc  in  readiness;  every  thing  is  prepared  as  it  were  for  an 
important  military  operation;  all  approach  in  concert  and  with 
regular  manoeuvres  the  asylum  in  which  the  fish  arc  concealed, 
the  slightest  noise  is  severely  interdicted,  so  that  the  most  pro- 
found silence  every  whero  prevails.  In  an  instant,  at  a  given 
signal,  a  universal  shout  rends  the  heavens,  which  echo  mul- 
tiplies on  every  side.  The  astonished  husos,  in  the  greatest 
alarm,  rush  from  their  hiding  places,  and  are  taken  in  nets  of 
every  kind,  prepared  to  intercept  them. 

The  huso  fishery  is  of  great  importance,  principally  on  ac- 
count of  the  caviar  prepared  from  the  roe  of  these  fishes,  and 
the  isinglass  that  is  made  from  their  air-vessel.  The  former  is 
much  in  demand  amongst  many  nations,  as  the  Russians, 
Turks,  (fee;  the  Greeks  particularly  make  it  almost  their  sole 
food  during  their  long  fasts,  and  the  latter  is  almost  universal- 
ly an  article  of  commerce.  The  common  sturgeon  furnishes 
the  same  articles,  as  do  other  fishes  also. 

The  next  kind  of  fishes  that  migrate  for  the  purpose  of  spawn- 
ing, which  I  shall  notice,  is  one,  which  though  it  falls  lar  be- 
hind the  sturgeon  in  size,  exceeds  them  infinitely  in  numbers 
and  disperaionv  and  in  the  vast  supply  of  food  with  which  it 
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furnifhe^  the  human  nice;  it  will  rendilj  be  nceti  that  I  nm 
fp^akini;  of  the  Cuffjish^  Thi^  vnluabli*  nnimnl  kieloiipi  to  the 
cia»  of  thhc%  with  a  honv  skeleton,  and  the  tribe  of  Jytnilars. 
«r  ihnae  wh^tiK:  vrntml  fin<(  «'irr  n<*:irf;r  the  mouth  than  the  poc- 
toraL  ll  frrquen(<i  sh»llnw!i  niid  ^nndlMnks  betu'«*en  the  for- 
*irlh  afwl  MVtifrlli  <Jc^roc9  of  North  Lntiluclt*.  (H»lh  in  tho  Atlan- 
Ti^  and  Pjrilic  (W-can^.  where  it  i«  tnkrri  in  infniiu*  numbcm. 
The  Mierj  fitr  it  rmploys  Imlh  Knro|H*;in  and  Anierirnn  nca* 
awD  and  vc^rU  in  nbnndanre.  Tho  moM  rrlebratcd  ih  that 
^*n  the  e^'eal  bank  of  Nrwroiindlaiid,  wherr  Ihonsnnd^  of  men 
«-?  effiip!oT(*d  in  catrhin^.  siIiIm!;,  and  brirreJIin;;  tlic«c  fiiih, 
ind  m^MMirr  thoy  an?  ili^pcrMij  prinri pally  into  tlio  CathoHr 
'-lOTitfi*^,  wh**rr  tlioy  furrn  a  rnnsidrrafile  ftortiim  of  Che  fwKJ 
^"•^  p«-op^:.  **«pofia!ly  diirinij  lonl  and  uthirr  fast»i. 

Thr  rn*J.fi*h  makes  f'^r  the  roast  at  ?*pa\vnini;  time,  f!:oin|; 
v»-»hward,  lhi<  takc'i  plartr  toward**  lh«»  onil  ol"  winltT.  or  the 
sf^;on:ng  of  «prir»c.  Lef'tiwcnhtrk  rountrd  nwrr  than  nine 
r  i.!.'*rw  cl"  rijs''*  in  a  rnij.fi^li  of  lh<'  miiidk*  *izr;  iillowin!*  fur 
t  ha^r  r«fn«iimptinn  by  othiT  h^hc^  wbifh  drvour  fhi*m,  still 
'"Tto'zeh  are  lc>lf,  that  whon  liatrb«rd  protliin*  a  «tiiiMTahtindsinC 
OTpi^T.  Thrj  an*  dr|MiHiicd  in  the  in(M|tialilic«  ot  the  bottom 
amrwgit  ihn  %tonc'«. 

The  lUdd  n'k^  \^  ani'tbnr  *|MM-if*j  ItHoniiinc  to  thi<«  cenu«, 
•  hirh  frrq lien f*  i Mir  ro;i*l  in  un'al  niinilirr<  in  mid-winlrr: 
'\t^\  ar--  •t.i»«'i|  «oriif!!m»-  \**  li»rni  a  t»iiiL  taMnlv-lniir  miJof* 
*^::  hT  tbfif  fs.  tad.  'I  li''v  pur^m-  arnl  il«'Viiur  Mh*  hiTrinc*. 
1-^  ar'^  !h«  m**  l\i««  \\\  lli'*ir   turn  df  xmind  hv  sharks  whirh 

Tr**  v*'it  tri?>"  of  nii;;r.it"ry  M\  i<  '>rn"  whlrh  MipplifHs  our 
".iV,r^  With  a  \*T\  a*  r»-p!ahl*'*u«'«T«.«nr,  \vli<  n  \\\v  ciNl-ti^h  iicont 
A  wA^^'i,  :\u\  v^hii  ti  .it  l.i^'t  ii«M:iily  hfroiiiix  «o  plentiful  and 
Sr-ip  1*  |.i  furm  a  part  ••!  ih''  p^T  man'*  Mil  of  Ian*,  a**  wi;|| 
ki  Ot  l\\3%\  *\  \\\^  rii  h  n*".i:hUiiir.  Kv»tv  nnr  will  mt  that  I 
-*••»  aU*i«f«*  f'l  thr  .Mtrkrnl '  Tlii*  i*  oin-  iif  rhi"  thnrartr  h«he<, 
'^  'lM<r  wb^«o\r'ntral  l'in«tari'  *(iliiatt'd  hriow  the  |irrtoral.  It 
i»  ifrr  Mi|.l«-;v  diH|4*r«f'(l.  U-int:  f«>untl  in  tli«:  Arrtic,  Antarrtir, 
asM!  Mrdifrrrinr.in  Sra«,  n«i  wtdi  ik  in  iho  Atlantic  tK-rnn.  It 
-rte-naf*-*  in  th«'  M-a^  fir^i  mrntiitnr-d.  whrrc  it  in  Mated  to  jir- 
irrt  rrr^ -I in  depths  of  the  «?a  railed  by  th(?  nalivni  Ihirnrhoiiaii. 
v^u^h  are  v>  land-kx*ked.  that  thf  water  i«  a<i  calm  at  all  limei, 
a«  m  thr  mo»(  tlieltered  |»ooU;  the  dt^plh  of  ihcw  aiitlumR  di- 
in  pro{K»rtion  to  ilie  proximity  of  the  shore,  and  the 

2  (kuliu  (Sgtf/inm. 
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bottom  is  generally  muddy  and  covered  ^ith  marine  plants.  It 
is  in  these  muddy  bottoms  that  the  mackerel,  directed  by  tbeir 
instinct,  pass  the  winter.  They  plunge  their  headland  the  an- 
terior part  of  tbeir  body  in  the  mud,  keeping  their  tails  elevated 
vertically  above  it.  In  the  spring  they  emerge,  in  infinite 
shoals  from  their  hiding  places,  and  proceed  southward  for  die 
purposes  of  depositing  their  eggs  in  more  genial  seas;  more 
than  half  a  million  of  these  have  been  discovered  in  a  sinele 
female.^  These  fish  die  as  soon  as  they  are  taken  out  of  the 
water,  and  then  they  emit  a  phosphoric  light  The  Scomber 
is  one  of  the  fishes,  which,  according  to  rliny,  was  lued  for 
making  the  celebrated  Roman  pickle  named  Gantmt  and  be 
calls  it  a  fish  good  for  nothing  else;  if  he  means  our  mackerel* 
it  is  singular  that  its  value,  as  Hn  article  of  food,  should  not 
have  been  discovered.  The  Gartuor  Gorum  derived  its  name 
from  a  crustaceous  animal  so  called,  from  which  it  was  some^ 
times  made.  Apicius  is  said  by  Pliny  to  have  employ^  the 
liver  of  the  mullet  in  concocting  it 

What  the  mackerel  is  to  the  north  of  Europe,  the  JTiumu 
is  to  the  south.  It  deposites  its  eggs  in  May  and  June,  when  it 
enters  the  Mediterranean,  seeking  the  shores  in  shoals  arranged 
in  the  form  of  a  parallelogram,  or  as  some  say,  a  triaDglCt  Aod 
making  a  great  noise  and  stir.  They  appear  to  have  been  mach 
in  request  with  the  Greeks  and  Romans,  and  are  now  an  im» 
portant  article  of  food  with  the  inhabitants  of  the  coasts  and 
islands  of  the  Mediterranean. 

But  no  fish  is  so  important  a  gifl  of  Heaven,  as  afibrding  em* 
ployment  to  a  large  number  of  individuals  both  in  the  catchinc 
and  preparing  it,  and  as  adding  very  largely  to  the  general  stoek 
of  food,  especially  in  Catholic  countries,  as  that  of  whose  history 
I  shall  next  give  a  briof  sketch. 

Three  thousand  decked  vessels,  of  different  sizes,  besides 
smaller  boats,  are  stated  to  be  annually  employed  in  the  her* 
ring-fishery,  with  a  proportionable  number  of  soartient  besides 
a  vast  number  of  hands  that,  at  certain  seasons,  are  occupied 
in  curing  them. 

The  herring  to  which  I  now  allude  belongs  to  the  tribe  called 
abdominal  fishes,  or  those  whose  ventral  fins  are  behind  the  pec-> 
toralf  and  may  be  said  to  inhabit  the  arctic  seas  of  Europe^ 
Asia*  and  America^  from  whence  they  annually  migrate*  mi 
diflerent  times,  in  search  of  food  and  to  deposite  their  spawn. 
Their  shoals  consist  of  millions  of  myriads,  and  are  many 
leagues  in  widths  many  fathoms  in  thickness,  and  so  * 

1  Seombtt  fkj/nnnkii 
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Umi  1^  li»hcfl  touch  cnrh  other;  thej  are  pn*ce(lcd,iit  Che  iii- 

'rrraJ  of  »umc  days,  by  irisul.'ilcd  inalus.     The  lar^e&i  and 

•froQ^CBt  are  said  (u  lead  the  slioaN,  whicli  seem  to  move  in  a 

iertaiD  order, and  to  divide  into  bands  ns  Ihey  pnM'ecd,  viiiitini; 

-be  flbores  of  various  i»l«iiidtt  and  countries,  and  eiirichint;  their 

irfuhitaDia-   Their  prestmre  and  |>ri»;;rem  arc  ii^uully  indicated 

•f  varvMis  M:a-Urds  sh:trks,  and  other  enemies,     tine  ot'  the 

irTiia^inoMi  ti>heti,  tiie  se:i-a|H*.^   is  saiil  tn  ac(7oin|»;iny  ihem 

ooiLaollT*  and  ii  thenre  railed  the  kin^  of  ihe  hcr^ill^.i.     They 

Urom  Oh  ako  a  kind  of  mly  or  !*liniy  Nuhntance,  whieh  extriul!* 

Mcr  tlicir  coluinni.  and  is  ea>ilv  been  in  rahn  weather.     Thiit 

nMlMUce^  in  i;l(»o(ny  ^till  njuhts,  exliihils  a  |)liON|iitoric  hght, 

•4  A  a  cloth,  a  lit  lie  hinilrmii^.  was  k|iri*:iil  over  the  sea. 

ScMiM  conjoc'ture  nuiy  be  liirintul  i»f  the  iiitinile  nnniljer^  o( 
■lk«c  mvahiabje  litlies  that  an*  taken  hy  Ktiropean  natiunM  from 
■rat  I«ace|M^e  relates — that  ni  .Virway  twenty  niillitiiis  have 
:kko  taken  at  a  miiuIo  t'l^hin^,  that  there  are  few  vears  that 
'tey  do  i»ot  cMptun;  I'tnr  Itiihilred  millions,  and  that  at  Gulteo- 
•iiirch  aod  its  virinltv  !M-\i*n  hundred  millions  nro  annua II v 
ukctt;  *"  but  what  are  these  mdlions,*'  he  reniarks  **  to  tin: 
■•eredibte  number  that  'jn  ti»  the  ^lla^c  of  the  Kir^li^h,  Duteh, 
4m1  other  Kuru|M'an  mil  ions." 

Mi^rratioTM  ot  tliCM?  tishes  are  ntated  to  take  placr*  at  three 

UlKfrc&t  ticne^     The  lirst  wh-'ii  the  ire  bei:itiH  in  melt,  wliirh 

».!iiiUi4  to   til'*  iinl  nl'  Jii.'t*:;  thi-ii  siii-ciiils  Mi.it  (•!  tSii^Mini- 

'T.  M^iiKcd  i*v  till'  ajluiiri.il  mir,  wliii'li  l.i«T-  to  the  riiiii«iie 

■«  N  :<Mn*»«.T.     'I'lii'V  *i -L  |»i.n''s  I'.ir  sp.iwiiiM::,  wh<-re  sioiie* 

4^0  iiuinrjf:  (•'..irtt**  alHtuhd.  .!i:iiii»>l  \\li.i  h  tin  y  rub  ihrniM.'Ui'!* 

*>m.i!»-ii  i.n  iMi  b  '•I'**'.  ;iil   tin-  wliiit-  run',  mj  tli«*ir  liii^  willi 

-■  il  r«|»i'li'T.      A'  I  ••r'iii.j'  to  I.  n  i'|i".!",  W.lhani  l)('iik''l/.oon, 

*  i«lp*r::iiri  ti!  il.fivin  t.  la  Dul'ii  I*:  iinii  f.  \v:is  the  (ii^t  }ii'c- 

N^'iW.iii  *.tl:«  li  III  rr:n'^*>.  'Ins  \v:is   li  -i  «rf  Mi'*  i-nil  ufthi-  PHir- 

'Mti  r«-i.:iir\ :   nOf  rs   a'titbiili'    l!i>    iii\«'iitinn    to    W  itli.iiii 

''■'ykii»Mr  \U  rik<:  inu'^  •»!    lb*  ruiiii.       T-*  ^li'»w  llir  '•ii-mm-  ni  tb*' 

'''^Taj*'*!  ot  this  nivt*rili(iii.  tbi;  l!m;**riir  (iiarl'-s  \.  i^  v|,i*i'.| 

'"'hue  v.«.l«d  bis  tiunli.  un<l  t'»  b.r.'*  iMtcn  a  bfriiii;;  n|i.»ii  bis 

rur.     Tb*-    sniokiii*;  of  this   \;ilu:i!ii«*   ti«h.  \\f  an*   tmil.  was 

'•'<  prairti««  il  by  tb*;  i:di:ibitan'<  ot  lbr|i|it;  m  .Nonn.indy. 

N?it  hi  Ibr  b*.*rrihL'.  ibi:  |iil('barii  ^  is  vainibie  to  mir  own 

'jfitrf .  r-«p«-i-i.illv  t«i  ibi*  inh.ibil.tii's  of  (  or;.wa!l  and  lh'\iiit- 

■  -ffv,  to  wh«>rn  tb:s  ti«b  is  a^  im|Nirtaiil  .is  the  hi-rriirj  toother 

><'linf  llir  kins;d<Mn :  tlicv  tir«|ii>'iit  tbf  MnjibfTn  foiiMfi  Inuii 

<  rraiJIc  of  «uium-.'r  t"  iIh*  end  **i'  autumn,  and  inanv  iboii- 
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•and  barreb  are  annually  cured.    Lacepede  sayi,  that,  fn  bae 
year,  a  milKard^  of  these  fishes  has  been  taken. 

The  sprat  *  and  the  anchovy »^  are  two  other  fishei  of  the 
present  trjbe,  the  former,  at  certains  seasons,  furnishing  a  con- 
siderable supply  of  food  to  tho  lower  orders,  and  also  a  ferti- 
lizing kind  of  manure  to  the  farmer  and  hop-grower,  thoivhf 
it  must  be  confessed,  very  annoying  to  the  traveller  passing 
through  a  country  where  it  is  so  employed,  by  its  disagreeable 
stench,  and  to  those  who  inhabit  it  by  its  putrid  effluvia,  which 
I  have  known  to  produce  fevers;  the  other  ministering  to  the 
enjoyment  and  luxury  of  the  wealthy  by  its  piquancy  when 
pickled  or  reduced  to  an  essence ;  but  on  these  1  shall  not  fiir- 
ther  enlarge. 

The  next  tribe  of  migratory  fishes  is  one  whose  several  spe- 
cies are  intermediate  between  marine  and  fresh-water  fishei^ 
roving  indifferently  in  the  sea,  and  rivers,  and  lakes,  and  thus  is 
fitted  by  Providence  to  make  up  to  the  inhabitants  of  inland 
countries  their  distance  from  the  other  migrators,  by  a  supply 
brought,  as  it  were,  to  their  very  doors.  1  he  fis^hes  in  questiOB 
belong  also  to  the  abdominal  class,  and  form  the  salnnon 
genus,  including  the  salmon,^  the  salmon-trout,'  the  trout/ the 
grayling,^  the  charr,'  the  smelt,^  the  hucho/°  and  many  other 
species.  I  shall,  however,  confine  my  observations  principally 
to  the  kine,  as  it  may  be  called,  of  the  river  migrators,— i-tm 
Salmon,  in  our  own  country  this  noble  fi^h  is  too  high-priced  to 
form  a  general  article  of  food,  and  may  be  reckoned  amongst 
the  luxuries  of  the  rich  man's  table;  but  in  others,  especially 
amongM  some  of  the  North-western  American  tribes,  they  are 
gifts  of  Providence,  which  form  their  principal  food  at  all  sea- 
sons. One,  which  Sir  George  Mackenzie  fell  in  with,  in  his 
journey  from  Canada  to  the  Pacific,  were  perfect  Ichthyopha- 
gites,  and  would  touch  no  other  animal  food.  These  people 
construct  with  great  labour  and  ingenuity*  across  their  streams, 
salmon  weirs,  which  are  formed  with  timber  and  gravel,  and 
elevated  nearly  four  feet  above  the  level  of  the  water;  beneath 
machines  are  placed,  into  which  the  salmon  fall  when  they 
attempt  to  leap  over  the  weir.  On  either  side  is  a  large  frame 
of  timber- work,  six  feet  above  the  level  of  the  upper  water,  fai 
which  passages  are  leil  for  the  salniK)n,  leading  into  the  ma- 

1  One  thouflsncl  million.  3  Chpea  SjpnOimt. 

3  C.  encroMieohun  4  Saino  AiAr. 

5  S.  Thiita.  6  S.  /bri*. 

7  S.  ThymMu,  8  S,  Jhinui. 

9  8,  Eptrkmm.  10  &  IMo. 


IUORATIOV&  6S 

When  ihejr  catrh  their  nlmon  the?  nlrinff  them  and 
KhflOl^nC  inC,  in  the  river.  The  women  are  employed 
preparing  and  curing  these  fish;  for  thiii  ptirpoie  they'ap- 
oast  them  lirsC,  and  then  •us|»eiHi  ttwm  on  llic  poles 
Uait  rwi  aioog  the  beams  of  their  houses,  in  which  there  are 
from  three  to  five  hearths  tlic  heat  ami  smoke  from 
contribute,  no  doubt,  to  their  pro|irr  i:iirin^. 
ilnKNi.  indeed,  frequcntA  every  M^a,  the  n relic  as  well 
as  Ike  Mualorial ;  it  is  fuiiiid  even  in  crcat  UkeM  and  inland 
«aiL  as  the  Caspian,  into  which  it  !«  even  aftirmed  to  make  its 
«av  bv  a  Mibtermncan  channel  fnmi  the  Persian  Gulf — it  gocv 
■I  iar 'south  as  New  Holland  and  the  Australian  %cni*i  hut,  it 
•  SBsd  never  to  have  liecn  found  in  the  Mediterranean,  and 
a^pean  to  h:ivc  been  unknown  lo  Arislotle.  INiny  mentions  it 
m  a  river  i»h,  preferred  to  all  marine  ou«-h  hy  the  inliabitnrfN 
«f  Ga«L  It  lravcr«c^  the  wlmle  ienuth  nf  t'tie  |.tr::e:«t  rivers. 
h  reaches  Bolicmia  hv  the  K1Ik\  Sw.izrrland  hv  the  Khine, 
ami  the  Cordilleras  of  America  hv  the  mi:: lit v  Mar.i*'niin.  or 
Kivcr  of  Amazon^,  whose  courM*  \»  more  than  three  ihou- 
mlciL  In  temperate  c  I  invites  the  Milnuut  quits  the  sen 
M  the  sprinis,  when  the  waves  are  diiven  by  a  stroiif; 
^iinsC  the  river  currents.  It  enters  the  riveni  uf  France 
m  the  bepnning  of  the  autumn,  in  Sfptenibi-r ;  and  in  Kami- 
arhalfcn  and  North  Anu*ri(-a  Mill  later.  In  Mime  (-cuintricHi 
ihm  It  ral!r<i  the  AiiliiNMi  wind,  'riii-v  ru^h  intu  riicr^  that 
are  frrrfft  from  ice.  i»r  inhere  ihev  are  « :iiritr>i  hv  ihi*  hi::hest 
>.  Civourrd  hv  thr  v^iihI;  iIh'V  prrlV'r  tln^M- <tlreanis  that 
I  «ftia<ied.  They  k-ave  I  he  v.i  m  iiurii«T<iu<i  ha  mis, 
■d  wilh  errat  n-^ulaiity.     The  tiri!i-st  uiiii\  iiiii.tl.  which 

li'v  a  fern.ile.  tak«-H  the  lead,  and   in  lolliiainl   hv  others 

« 

9i  ihe  laint*  h*i.  two  and  two,  eai  h  p^nr  hfini;  at  th**  ili^lanee 
•I  from  (brrt*  i<i  %.%  fei-t  fmni  the  prc'rilmi;  nnr :  next  rnme 
rjid,  and  altrr  ihrni  the  vmint;  rii;|ifH  m  th*'  «ianie  unlt-r. 
Thr  n'»\^'  iIh*v  fnake  in  thivr  transit.  h".ird  from  a  ili^tanrr. 
\\kr  :i  (at  titT  »torfn.  In  tin:  lii-at  nf  tin*  sun  and  in 
Urffnpr<%s«.  ^h*-T  k«-t  p  iioar  the  Imlffiui:  at  tt\\irr  timr^i  tlN*v  swim 
a  .iCfIr  bci  i«  thf  surface.      In  f lir  wiatlnT  tli«*v  innvi'  ^lou'lv, 

■  ■ 

•^•rtinjr  4«  thev  co  at  IIh*  ^uif.iii*.  aM«l  waiidriini;  ai:ain  and 
iia  trmn  :hf:.r  ifirert  route;  hii!  when  al.innt-tl  thev  dart 
i«rd  viilli  ^:irh  rapiihtv  th.it  till*  eve  e.iM  ^riirrt'V  follow 
Thev  e'ripl<»f  nnly  thri'e  nionihs  ni  a«<  endiri;:  to  the 
axir  r«  of  ilir  Mara;;hon.  the  riirrerit  tA  wliii-li  i«i  re'iiarkahly 
fap.t.  ahi«'b  i»  at  the  r.ite  of  n*'irly  r>tr'\  nnl''H  a  il.iy  ;  in  a 
•fiHAJih  fTramor  lake,  tiirir  pro^re^s  \««iii!tl  iiiiTe.t««*  in  a  fi'Ur- 
i  ■«!  TA'Ak     Their  tail  is  a  very  ptiv^eitul  ori;.iii,  and  il-<«  mui^ 
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cles  liave  wonderful  energy;  by  placing  it  in  their  mouth  they 
make  of  it  a  very  elastic  spring,  for  letting  it  go^th  violence 
they  raise  themselves  in  the  air  to  the  height  of  from  twelve 
to  llAceri  'feet,  and  so  clear  the  cataract  tnat  Anped^s  their 
course;  if  they  fail  in  their  first  attempt,  they  continue  their 
eflbrts  till  they  have  accomplished  it  The  female  .is  stated  to 
hollow  out  a  long  and  deep  excavation  in  the  gravelly  bed  of 
the  river  to  receive  her  spawn,  and  when  depoated,  to  cover 
it  up,  but  this  admits  of  some  doubt. 

Amongst  the  migrations  of  fishes,  I  must  not  neglect  those 
that  take  place  in  consequence  of  the  water  in  the  ponds  or 
pools  that  they  inhabit  being  dried  up:  some  of  these  are  very 
extraordinary,  and  prove  that  when  the  Creator  gave  being  to 
these  animals,  he  foresaw  the  circumstances  in  which  thqr 
liDuld  be  placed,  and  mercifully  provided  them  with  means  of 
escape  from  dangers  to  which  they  were  necessarily  exposed. 

In  very  dry  summers,  the  fishes  that  inhabit  the  above  mtn* 
ntions,  are  reduced  often  to  tho  last  extremities,  and  endeavour 
to  relieve  themselves  by  plunging,  first  their  heads,  and  after- 
wards their  whole  bodies  into  the  mud  to  a  considerable  depthi 
and  so,  though  many  in  such  seasons  perish,  some  are  pre* 
'served  till  a  rainy  one  again  supplies  them  with  the  element 
so  indispensable  to  their  life.  Carp,  it  is  known,  may  be  kept 
and  fed  a  very  long  time  in  nets  in  a  damp  cellar,  a  facalty 
which  fits  them  for  retaining  their  vitality  when  they  buiy 
themselves  at  such  a  depth  as  to  shelter  them  from  the  heat 

But  others,  when  reduced  to  this  extremity,  desert  their  na» 
tive  pool,  and  travel  in  search  of  another  that  is  better  supplied 
with  water.  This  has  long  been  known  of  eels,  which  wind,  by 
night,  through  the  grass  in  search  of  water,  when  so  circunH 
stanced.  Dr.  Hancock,  in  the  Zoological  Journal,  gives  an 
account  of  a  species  of  fish,  called,  by  the  Indians,  the  Flat- 
head Hassar,  and  belonging  to  a  gcnus^  of  the  family  of  the 
Siluridans,  which  is  instructed  by  its  Creator,  when  the  pock, 
in  which  they  commonly  reside,  in  very  dry  seasons,  lose  theip 
water,  to  take  the  resolution  of  marching  by  land  in  search  of 
others  in  which  the  water  is  not  evaporated.  These  fish  grow 
to  about  the  length  of  a  foot,  and  travel  in  large  droves  with 
this  view;  they  move  bynnight,  and  their  motion  is  said  to  be 
like  that  of  the  two-footed  lizard.^  A  strong  serrated  armcon^ 
stitutes  the  first  ray  of  ils  pectoral  fin.'    Using  this  as  a  kind 

1   Jhraa.  2  Biptt, 

3  Platk  XII.  Vi%,  1.  is  a  species  of  CaHlcthyfy  a  fish  of  tlie  same  liabiti 
Vitli  tlie  Ihraa,  Fie.  2.  is  the  pectoral  ray  of  another  Siltiridan;  which  wa|| 
cUigp  up  in  a  village  near  BaHiam,  but  whicli  is  not  a  fossil  bone 
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W  Ib0C  it  vhould  Mcmt  tbey  pinh  Ihcrmclvcii  forwardii,  br 
■laiai  of  iWr  elaitic  tail,  moving  nc-irly  as  Hut  as  a  mnn  will 
kimnij  walk.  The  strong  platen  whiHi  envelop  their  boiiy, 
fnbmhSj  CicilitJitc  their  pro^resN,  in  the  hnmc  manafcr  as  those 
wilder  the  body  of  serpents  which  in  Mime  decrix*  perform  the 
ef  fccL  It  is  affirmed  by  the  Indians  that  they  arc  fur- 
i  an  internal  supply  of  wMt<T  suniricnt  for  their 
rner. which  »ccnis  confirmed  hv  the  cirrnmMunre  (hat  their 
hen  lakrn  out  of  the  water,  cvimi  if  wiped  dry  with  a 
risdh.  become  instantly  moist  a<:ain.  Mr.  (\irnplM.-ll,  a  friend 
of  Dr.  Ilaocock'm  residei;!  in  Kssi*quilK}.  onre  fell  in  with  a 
4rDvc  of  iheic  animals,  w liirh  uc-re  so  numerous,  that  the  In- 
4«as  filled  se\'cral  bx%ket!i  with  lhc*m. 
AanCher  migrating  fi^h  was  fnund  hy  thousands  in  the  ponds 
all  the  fresh  waters  of  Carolina.  Iiy  liii»c;  and  as  ihcaa 
arc  subject  to  be  dry  in  sumnu-r,  the  Ocatur  has  furnished 
tkb  fish,  as  well  as  une  of  the  fly  ins;  ones,*  liy  means  of  a 
fArane  which  clones  its  mouth,  with  the  faculty  of  livinij; 
'jatof  srater.  and  of  travelling  by  leaps,  to  dJMrover  other  pook. 
oActi  amused  himself  with  their  motions  when  he  had 
ifaem  on  the  ground,  and  he  found  that  they  always 
heaseU'cs  towards  the  nearest  water,  which  they  could 
aoC  posaUy  arc,  and  which  f hey  must  have  diivcovered  hv  foine 
iadei ;  during  their  migrations  they  furnish  food  to 
birds  and  reptiles.  'i*iicy  lielon;;  t(»  a  genus  of 
I  fithes,'  and  arc  called  swnmpiiie^.  It  is  evident 
fisa  iliM  statement  that  these  fishes  nre  h^th  filled  hr  their 

m 

tVtaior  not  onir  lnc*xi«t,  hut  .-i!o  tnovi*  :il(i?)<'  out  nf  (he  water. 
isd  are  d.r.-i'*«*«l  hv  tlitr  iii«(.t.-  (  iiiiihanlfij  hv  llmi.  \n  snk  iht* 

■  r  • 

^reiC  p>j|  ih:il  (ontiiiiis  (}i:i;  i  |i  rncni  ;  llris  furiii^^hins;  a 
•■»*i*  r-rnof  i.f  whiit  arr  r.illol  (d'l  juij-.illii;^  f'i»iitri\iiiirc-!«; 
'*>'bfr  of  ihr^'  fi^hr,  huvr  l«'i:s,  \»':  lli-'  ••in-  *  an  u.ilk  and  the 
^Uf  teip  Wilfiodl  thf'm.  hy  ntlnT  riii- iii^  \\:;li  wli-i  li  iht*  Su- 
T'tie  Ivc'li;:*'!!  c  ha^  eri4lo\-  I'.l  if.  I  ii  iv  I.-ti'  iiliMrvi-  ihat 
<t^rfa!»*l  h»n".  *t  first  ray  ul'lhc  [M*r»i.i;  lin,  hi  tin- asvi*.t- 
•vt'if  nhich  'h.-  t1.it-lie.iil  app^Mis  in  im-»vi',  is  \.\iii\i\  in  o:her 
^  iTHbnf .  wli.f  h  Ir.iJ.'i  lo  a  cunjccliirr  that  ihi  «c  may  somi.-- 

Anrtfw.r  h«':.'  t nin.l  l»v  DaliforfT,  in  Tr:ir<i;'!i|»;ir,  not  onlv 
'*^<  uj*"!  'li'"  ^h«lrl■,  l#tit  t'VOM  clidilw  th'^  r;i!i  palm*  in  pur- 
hj:  'J  rrr!.iiri  ('rLi>:3(*e  iri«  wIkcIi  fortn  ils  fniMl.  The  Mrur- 
' j^  of  this  tish  peiuliariy  Ills  it   fur  the  exercise  of  this  re- 

:  twm  MMJnu.  4  Atumim  jLUiiifor, 
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markable  instinct.  Its  body  is  lubricated  with  slinoe  which 
facilitates  its  progress  over  the  barky  and  amongst  its  chinks; 
its  gill-covers  are  armed  with  numerous  spines,  l^ which»  used 
ns  ^andsv^t  appears  to  suspend  itself;  turning  its  tail  to  the 
left,  and  standing  as  it  were,  on  the  little  spines  of  its  anal  fin, 
it  endeavours  to  push  itself  upwards  by  the  expansion  of  Its 
body,  closing  at  the  same  time  the  gill-covers,  that  they  may 
not  prevent  its  progress ;  then  expanding  them  againtit  reaches 
a  Ijigher  point ;  thus,  and  hv  bending  the  spiny  rays  of  its  donal 
fins  to  right  and  left,  and  fixing  them  in  the  bark,  it  continues 
its  journey  upwards.  The  dorsal  and  anal  fin9  can  be  folded 
up  and  received  into  a  cavity  of  the  body. 

How  exactly  does  this  structure  fit  it  for  this  extraordinary 
instinct.  These  fins  assist  it  in  certain  parts  of  its  route,  and, 
when  not  employedi  can  be  packed  up  so  as  not  to  hinder  its 
pl-ogrcss.  The  lobes  of  its  gili-covers  are  so  divided  and  armed 
as  to  be  employed  together  or  separately,  as  hands,  for  the 
suspension  of  the  animal,  till  by  fixing  the  dorsal  and  anal  fins, 
it  prepares  itself  to  take  another  step ;  all  showing  the  Supreme 
Intelligence  and  Almighty  hand  that  had  planned  and  fabricated 
its  structure,  causing  so  many  organs  each  in  its  own  way,  to 
assist  in  promoting  a  common  purpose.  The  fan-palm,  in  wbicli 
this  animal  was  taken  by  Daldorfli  grow  near  the  pool  inhabited 
by  these  fishes  He  makes  no  mention,  however,  of  their  ob- 
ject in  these  terrestrial  excursions ;  but  Dr.  Virey  oUcrves  that 
it  is  for  the  sake  of  small  Crustaceans,  on  which  they  feed. 

I  shall  name  only  one  more  animal  that  migrates  for  tho 
great  purpose  of  reproduction,  and  this  is  not  the  least  interest- 
ing of  them ;  and,  though  it  does  not  furnish  so  large  a  supply 
of  food  to  the  countries  it  passes  through,  as  the  migratory 
fishes,  still  it  is  useful  in  that  respect :  the  animal  I  allude  to  is 
the  land-crab* 

Several,  indeed,  of  the  crabs  forsake  the  waters  for  a  time, 
and  return  to  them  to  cast  their  spawn;  but  the  most  cele- 
brated of  nil  that  is  known  by  the  above  appellation,  and  al- 
luded to  by  Dr.  Paley,  under  the  name  of  the  violet  crab,  and 
which  is  called  by  the  French  the  tourlourou.^  These  crabs 
are  natives  of  the  West  Indies  and  South  America.  In  May 
and  June,  when  the  rainy  season  takes  place,  their  instinct 
impels  them  to  seek  the  sea,  that  thry  may  fulfil  the  great 
law  of  their  Creator,  and  cast  their  snawn. 

They  descend  the  mountains,  which  are  their  usual  abode, 
in  such  numbers,  that  the  roads  and  woods  are  '"overed  with 

1  Geeareinua  eamifex. 
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:;ian.    Tbcv  feci  an  impulse  so  to  steer  llieir  counc,  that  thcj 

luir  travel  by  the  easietit  ck'sccrit,  and  arrive  most  readily  at 

the  sea*  the  great  object  at  uhich  they  aim.    They  resemble 

4  rasi  army  marching  in  hattlu  array,  without  breaking  tlieir 

rarJu.  iulltiiiiug  always  a  rit;lit  line;  they  ^alc  the  liouscs. 

and  surDHiunt  every  uiher  (lUlatlu  that    lies  in    llieir   way. 

They  aoroeljiiio  eien  get  iiilu  the  huu^-e*,  ni:iking  a  nuise  like 

ibat  «f  raL«,  ancl  when  liny  L-nlcr  ihe  gartlenh  they  commit 

treat  dcvaslatit»ii»,  dcHlruyint;  all    their    pnHlu(*e  with   their 

ciaviL     They  are  said  Xo  li«ilt  twice  iivvry  day,  and  to  travel 

•'Jueiv  in  the  nii'ht.     Arrived  at  the  ^ea-wlore,  thev  are  there 

ri^*rled  t<<  Lit  hi:  lliree  nr  fuur  ditli  rtnl  times;  when  retiring 

*o  the  neighlKiuriiiK  |i!aiiis,  ur  wunds,  lliey  repo^c  for  some 

l4nr,  and  tkien  the  trrnairs  return  to  the  water,  and  commit 

fheir  egg«  to  liic  wavo.     This  bu»iiie^s  des|i:itched,  they  en- 

ieavour  to  regain,  in  the  sainc-  order,  the  country  they  liad 

ciL.  aitd  by  the  ^anie  rmitL*,  hut  uidy  the  mcst  vigorous  can 

mch  Thcni«iuiiT:iiri<«.     Tht  ;:rralt:r  part  arc  so  weak  and  lean, 

'iial  tiacy  are  (an*  d  ti»  ninp  to  ri-cni:t  their  strength  in  the  first 

iaufitry  fkicy  reai  h.     WLi  [i  an  Ivcd  again  at  their  habitalionii, 

'bey  have  a  mtw  laJMJur  to  liiidirr^o.  Tor  now  is  the  time  of 

*Sr^   Bouil.      Tiiiv  hi  lie  lhi:i!iM'l\e&    in    their   sLhterrancau 

retreats  Jur  this  purpci;^-,  ^u  tli:i(  iK't  a  single  uiii*  eati  In:  Mren: 

Vtrj  twn  %Ut\»  lip  the  mouth  of  their  hurrow**.    Some  writen>, 

'.'-»«t\rr,  :iirirrn  ili.il    ihcv  ( li.ir.uL*  tiicir    ^luIN    iniihediatelv 

•  ■  r  'h'.-ir  •  '  i|»  -".U  ii. 

TU    n.-pi  iiifj.  !■:  li.' »«•  l.i!.i:-'-:;ii  »•,  \»>r  :,   I-ii;  liii.r,  had 

;>./zl<  •!  I  -inij-'ij ;ii*^  ('  .III  .tii'iii^! V — 'Via  y  i  mjtl  i:< 't  t-x|i|.iiii  Imw 

.1- :mU.  iiri  a'lt.i.j  i  .    ji.!«.  i<'i.!-l  *'i.!'«i«t  mi  InriL:  cut  ot'  the 

I'T    i\il}»oii'    llii'^i-    <i:^.iir*    1*1  I  I'm:  ;:    ii^i!t».       M.    M.    Au- 

-«•>••  !i««*    -»ii..i:.>i  M..r.-    IMw  .ri!'>.  •.-ic.Hi-il   up  tin-  iii\sti*rv 

^  III*.- I.!-* T\    if   :.   k:  ■]  ii    ];cii::'i.  h'rrntii  hv    tlit-  toldn 

^{.•'li  »..'■  .'i!.!  I  >.:.^'iiu'f  'I.'    ii.i.'  :•  «  ••{  lilt*  ImdK  Ilia!  •*a\itv, 

''•  <:•  M.if  (I  to  i-ii'i.ii  ..1.  i   |7tMt\>    a  I  rrlaiii  ipiar:titT   of 

'-VrjiriHj  t  I  !(.•  i"!' h  t..>  ^' i -.     t  ^'M- 'pi  I  .r**  IsiiN  limn- ilian 

■  p"  k  I.  I      -.I*..;.,  ii.i  1   \v  :li  :!i.ii    tliii.j.      This   trough 

'  * «  .11  ti.     I.   I  -lin  11   .  I  .«!  I  .  !■••.*   '  i.t   K    1^  ^iniilLT,  and  a 

' '<J  fi..is%  iiin.,«li--<i  iLi    iiij'ii-.  I'   ni.i!^iuii.     'I'lif    L^iiK  mI 

"•■  'jr.  I-.  r  i\»*,   i;t  m'.Imf   ft  ^j  ■     t-,  '!  •   i.'il   liilli  T   Irtiiii   lin»M*  ol 

'.;'.!     '.   'j_  ;,' r.i!.      <ii  ',  wj.iii  !.•    liiMiii  il    t!i-M:  ajiinial^. 

"-•«•!  I.   t    M  pt'.iLc  l}.4  c.  :iii".  t!.i  :r  k.it.j  liv  it  iliirflflil  tiunl*- 

'■■•;?.     '  i,  Ji  .t   h_v  llil^   •  i/':i,  I  i.»..t:ii<j  l'l*;lt!:^  .ilH  <-   he  titli  d 

^::  ir  :?.t  i  .ri  iri^l  i:.i  ••-  in  w  i.i   !.  .'i-- tie*  rteJ  !••  |»i.i('e  iIiliii, 
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What  18  tho  great  object  of  this  hiw  of  the  Creator,  that  im- 
peb  them  to  seek,  in  many  cases,  a  mountain  retreat*  at  a  dis- 
tance from  the  ocean,  which  forms  the  liquid  atmosphere  fitted 
to  the  great  tK)dy  of  the  CrwitaCeans,  has  not  hitherto,  for  wapt 
of  sufficient  and  accurate  details  of  their  history,  been  made 
fully  obvious.  When  insects  leave  the  waters  to  become  deni- 
zens of  the  earth  and  air,  the  object  appears  evidently  ao  in- 
crease of  food,  not  only  for  terrestrial  animals,  whether  moving 
on  Ae  one  or  in  the  other,  but  to  multiply  even  that  of  the  in- 
habitants of  the  waters.  When  the  day-flics^  burst  in  Mich 
myriads  from  the  banks  of  rivers  which  they  inhabited  in  their 
first  state,  the  fishes  are  all  in  motion,  and  often  jump  from  the 
water  to  catch  the  living  flakes  that  are  every  moment  descend- 
ing. When  in  the  water,  or  under  it,  these  animals  and  the 
may-flies  are  defended,  or  concealed  from  the  lishes,  and  there- 
fore are  not  so  easy  to  come  at ;  but  now  is  their  harvest,  and 
when  they  drop  their  eggs,  they  fall  towards  the  stream,  and 
it  is  deemed  a  shower  of  manna. 

The  same  object  brings  the  several  kinds  of  land-crnbt  at 
stated  times  to  sea,  to  dcposite  their  eggs  where  their  yoang 
may  reach  a  certain  maturity,  if  not  undergo  a  metamorphosis; 
prooably  at  this  ])criod  there  is  an  assemblage  of  aquatic  de- 
vourers  of  Crustaceans,  to  share  in  the  expected  harvest  •  And 
during  the  route  of  the  myriads  that  thus  migrate  to  the  sen, 
beasts  and  birds,  and  man  himself,  all  partake  of  the  feast  thus 
provided  for  them. 

If  we  give  this  subject  of  the  migration  of  animals  due  con- 
sideration, and  reflect  what  would  be  the  consequence  if  no 
animals  ever  changed  their  quarters,  wo  shall  find  abundant 
reason  for  thankfulness  to  the  Almighty  Father  of  the  univense, 
for  the  care  he  has  taken  of  his  whole  family,  and  of  his  crea- 
ture man  in  particular,  consulting  not  only  his  su^tentaiion 
and  the  e;ratincation  of  his  palate  by  multiplying  and  varying 
his  food,  but. also  that  of  his  other  senses,  by  the  beanty,  mo- 
tions, and  music  of  the  animals  that  are  his  summer  or  winter 
visiiers:  did  the  nightingale  forsake  our  groves,  the  swallow 
our  houses  and  gardens,  the  cod-fish,  mackerel,  salmon,  and 
herring  our  ncas,  and  all  the  other  animals  that  orcasionaliy 
visit  us  their  several  haunts,  how  vast  would  be  the  abstrac- 
tion from  the  pleasure  and  comfort  of  our  live:<. 

By  means  of  these  migrations,  the  profits  and  enjoyments 
derivable  from  the  animal  creation  are  also  nr)ore  equally  di- 
vided, at  one  season  visiting  the  south,  and  enlivening  their 

■ 
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winiar.  mnd  at  Miolhcr  adding  to  iKe  vernal  and  summer  de- 
kftei  of  the  inhabitant  d*  the  Icm  f^enial  recrions  of  the  north, 
aad  makim;  up  to  him  for  tlie  privations  of  winter.  Had  the 
Creator  lo  willed,  nil  these  animals  miclit  have  b(*rn  organized 
•0  aa  not  to  require  a  warmer  or  a  cuMlt  climate  for  the  breed- 
aog  or  rrarini;  of  their  youus*:  but  his  will  wus,  that  some  of 
gifts  should  thus  oscillate,  as  it  were,  between  two 
that  tkie  benefit  thev  coiifernrH  niiclit  be  more  widek 
dtnbyted,and  not  become  tlie  lok*  |iro|)er(y  of  the  inhabitants 
of  ooe  climate:  thus  tlic  swallow  gladdens  the  sight  both  of 
the  BriCon  and  the  .Virican;  and  tlic  herring  visiii^  the  coasts, 
tiMs  salmon  thu  rivrrs  of  every  region  of  tlie  glolic.  What 
more  strongly  mark  de^^ign,  and  the  intention  of  an  ali- 
psfweriul,  all-wi«%  and  beneficent  licing.  than  tluit  such  a  va- 
nHf  of  aiiimalii  sliould  In*  so  oruaiiized  and  circumstanced  as 
Id  he  directed  annually,  by  mmc  presNing  want,  tu  settle  distant 
ctmaiCB,  and.  after  a  ceriuiu  |>orind,  to  return  again  to  their 
(|uarter9:  and  lliat  iIiIk  instinri  should  be  productive  ol 
mvch  good  to  mankind,  and,  at  the  jiariiu  time,  be  necessary, 
its  preMnI  circuin^lances,  tor  the  preservation  or  propa« 
pilMQ  of  the  s|iecics  of  tiiCNe  several  animals. 

There  is  amillier  view  that  may  Ui  taken  uf  this  subject. 
sqaaUj  showing  tlie  attention  of  thu  Almighty  Father  to  the 
ttaats  of  every  dc!<cnplion  of  his  cre.'idirrs.     The  migrating 
trihtf  of  Mlnmpst  rwrx  kiri<l  arr  altt*iult.'d  bv  iiuineroiH  bands  ol 
;ir*^irccHi«  animals,  whii  h,  .-i^  \\f:il  as  man,  partake  in  the  ge- 
nera! h4r^CAt;   tin:  Ix-arv  uolvi^  l^xt-^.  d«i(:N  ^md.  in   tropical 
co«B!rie«.  other  Ik  :ukt*>  of  pn-y.  Ituriif  tin  ihe  tianks  of  tlie  bands 
wl  emii^rat'ir*.  and  raplur*-  anti  ib  \t»iir  the  straui;len.     The 
>iJiure«,  atid  otiirr  rarnivurnii^  il|^ll^.  tullow  and  ^hare  in  the 
y.'U:  anti  the  fni^ralinL'  li*>iii  s  an-   aTIcnfitrd  by  whole  Irilios 
vf  pr^^d^ce^iu^  InnU  aiul  li^iiiN  uii'ili   ihin  their  numbers  bc- 
V4t\Uey  arc  lakfo  by  the  ntt^  t»r  irit:  h^tlierniari. 


I  ta  ui'Xl  'o  "lav  (^»iiH*lbiiit!  "»  tin*  li>«  al  distribution  of  am- 
^^  lU  tfiL-ir  l'»al  diHlribiitmn.  I  rneaii  their  station  m  anv 
(■^«-n  rfi.ii-itr%.  1  iider  Xuir*  lii-.td  (hi'V  mav  be  dividt*d  into  Icr- 
-'<s;r;4l.  ^ri  ph,iiii'U«,  and  aipiatir. 

Til*.  l..i  al  i2.H!nt>ii(i«>ii  III  trrf  it  rial  ariimaU  i<  verv  diversifietl. 
•^o(ikr>  .i.iii'it:  lb'*  I'lllie^l  riitiiintiiii^,  li*Ti'  lh>*  r.it;le  buihU  it* 
*''■•".  li'l  :'.•:  <iiii>loi'  dip  r^iTi'H  i(<,  i-^^s  on  ibi*  b.irrrock  :  and 
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here  the  chamon  ^  oAen  laughs  at  the  efforts  of  the  himtefv  a» 
toDishing  him  by  the  ease  with  which  it  scours  over  the  rodnw 
or  with  which  it  asceods  or  descends  the  most  ioaccesaUt 
precipices. 

Some  animals,  that  in  high   latitudes  are   found  m  the 

Stlains,  in  a  warmer  atmosphere  seek  the  mountains.  Of  Ibis 
escription  is  the  beautiful  Apollo  butterfly,'  which,  in  Sweden 
is  very  common  in  the  country  and  gardens  about  Upsal^  white 
in  France  it  is  found  only  on  mountains  between  three  aiKl 
four  thousand  feet  above  the  level  of  the  sea.  I  received  very 
fine  specimens  collected  by  a  friend  in  the  Pyrenees.  The  com- 
mon viper,'  also,  which  in  northern  Europe  is  found  in  the  plains^ 
in  southern  is  found  only  on  Alpine  or  Subalpine  mountainSi 

It  has  been  ol»erved  by  an  ingenious  and  learned  writer^ 
that  the  terrestrial  globe  seems  to  be  formed  of  two  immense 
mountains,  set  base  to  base  at  the  equator,  and  that  upon  each 
of  these  hemispheres  the  vegetables  and  animals  are  generally 
placed  in  parallel  zones,  according  to  the  degree  of  henC  cr 
cold.  The  exceptions  to  this  rule,  he  farther  observes,  are 
easy  to  be  appreciated,  and  confirm  its  truth,  since  the  mouiH 
tains,  ihe  various  elevations  and  depressions  of  the  countiy, 
which  even  under  the  same  parallel  nK>dify  the  ordinary  tempe- 
rature, produce  vegetables,  and  often  animals,  analogous  to  tbieir 
several  degrees  of  heat  or  cold.  The  lofty  mountains  in  tro- 
pical countries,  exhibit  from  their  base  to  their  snow-clad 
summits,  4be  same  gradation  as  these  hemispheres  present  in 
going  from  ihe  oquator  towards  the  poles. 

Toe  majority,  however,  of  animals  do  not  ascend  such 
heights,  but  i»eek  their  subsistence  in  the  plains,  and  less  ele- 
vated regions;  yet  here  a  considerable  diiterence  obtains  ac-^ 
cording  to  the  nature  of  the  soil  and  country.  The  vast  sandy 
deserts  of  Africa  and  Asia,  the  Steppes  of  Tartary,  the  Llaooii 
and  Pampas  of  South  America  have  their  peculiar  populalioo^ 
in  the  former  the  camel,  and  his  master  the  Arab,  whose  great 
wealth  he  constitutes,  are  indigenous;  in  the  latter  the. horse 
and  the  Tartar  who  ridx)s  and  eats  him ;  or  the  Hispano-Aroe- 
rican,  and  the  herds  of  horses  and  oxen,  returned  to  their  m\d 
and  primitive  type,  who  snares  them  with  his  lasso,  and  re- 
duces them  again  to  the  yoke  of  man.  Numerous  also  are  the 
peculiar  animal  productions  to  which  different  soils  aflbrd  sub- 
sistence. The  sea-shore,  sandy  and  barren  wastes,  woods  and 
forests,  arable  lands,  pasture,  meadow  and  marsh,  att  are  thus. 

1  Jln'ihpe  Rtipicttpra,  3  Pamauhf  Jtpolb^ 

3   Coluber  barui. 
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I;  every  plant  almost  in  inhabilod  by  inserti  ap- 
prnriileil  to  it,  every  bird  hns  its  peculiar  parasite  or  kwie ;' 
aad  ant  onlr  are  the  living  animals  so  iiiftmlcd,  but  tlieir  air« 
e  bequeathed  to  a  numerous  nnd  varied  army  of  di»> 
_  riio  soon  reduce  them  to  a  naked  skeleton ;  nay,  their 
cfcretnents  become  the  habitation  of  the  grubs  of  sundry 
of  tiectles  and  flies. 

t  only  is  the  surface  of  the  enrlh  and  its  vegetable 
thickly  peopled  with  animals,  but  many,  even  quad- 
lid  reptiles,  as  well  ns  inserts  at)d  worms,  are  subter- 
la.  and  tcck  ft>r  concealment  in  dcn^,  caves  and  caverns, 
jke  far  themselvi-s  burrows  and  tortuous  |»athsnt  various 
itfUbm  under  the  soil,  or  seek  for  safety  and  klielter.  by  lurking 
wider  atones  or  clods,  and  all  tlic  dark  places  f>f  the  rnrth. 

To  oCbcT aniniaki.  in  order  to  pnM  uradutilly  frnin  »u(:h  as  are 
porely  terrestrial,  in  those  that  are  aquatii*.  IVovidenr'*  has 
prtm  the  privilege  tn  frctfiicnt  both  the  rarth  and  the  watvr: 
I  of  whirh  may  lie  reunrdrd  ns  l>eNin<!ini;  to  the  former, 
frcqueotint;  ihf  latter,  a4  water  fowl  of  vaiiotis  kinds  the 
biliioat  rat,'  the  archiiert   lira«t.T,'  many  rcptilifi,  and 


.'Is;  others  a<;ain  a«  bcloni*inir  to  the  latter,  and  fre- 

llie  former;  for  in^'anrr,  ilie  sea-ndrr/  and  the  dif- 

_jBds  of  seal*  nnd   mor^e,*  the  tiirlh-.'   the   |M-npuin/ 

Kverai  invcts,*  and  the  wziifr-niwts.  **     nih«-r  niiiphibious 

ammiK  if  tliTT  m.iv  In*  <ii  fMiji-jl.  arr  ;iqM:il.«"  .1!  f»:  !•  ]H*ritKi  of 

U*:;r  !:ftr,  and  tf'rn'^?r..il  at  anfithi-r:  lh:«.  >  jsh'.h  nl;iilv  'Xfrn- 

pisaH  m  %»mi   iri*»  il*.  thus  thr  i»t  iir>s  i»\  w  i'ir-?M  #  ll*-*,* '  lliose 

U4n3o«>-fl !«»•,'-  iimv-iIu's,'  '  r.ilii'iiiiT.i!  rt  ••-. '  '  «.it#-r  moths,*' 

pall  tK  nm^niii'ii*.  *  ■  ;irid  sfif.il  n'h- r  t\Mi-\*iiii;i  1!  (Iit-s,  livt- 

K'.bewattrr,  wti:k'  tfn»  ptTri-«"t  iii»i'*ii  i^  i-.iht  r  aMiphili.ous  an 

^  berl!i»,  or  trrr»'«!ri;il  :i«»  th«*  ri'ifi.iifnliT. 

^X  n<i  part  "'flliis  t'*rra(}iif h   ;!«i!m-  !<  rii'-rr  fiilly  propird, 

Muitha  crc-aliT  v.irit-rv  riml  il,%fr<>.ti  othi  anlihi'.nr^lraiii!!', 
•^  ■on*triiu«i  f'»rms,  ih.m  :]vr  wa'tT**.  Iru'n  ihi*  inhnitc  nrcan  ti» 
'•ii^wwi  iri^i'jfiirJMhl  |HM,|  or  pii«'flN».  Kmtv  p.irl  and  portion 
M  t^  iiippr>«od  I'li'Miriit  nf  \*;iltT;  n.iv,  alfii'i^t  1  vrrv  iJriip  of 
Ifcal  lui«i  ti^'Min  \%tth  lilr.     T.ii>u!bi:i(i«  of  aqiiatii*  ••|«*rics  arc 

1  •ViFMiM.  2   i^mmu^  ampkibimt. 

I  ^i«i  6    iViek'fhuM. 

*  i'kfkmia  Vy4#v  8   Jpteifmfi^'eM. 

*  0|«M«t.  r;vn«««,  Hmn^m,  Ue  1U   Saitmiamtirm 

li   indk^puitm.  14  Kpkex 

:i  Mp*i»««M&  16   Vuk* 
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koorvnii  bnt  myriads  of  myriads  never  have  been  seea  and 
never  will  be  seen  by  the  eye  of  man. 

Amongst  those  that  inhabit  fluids,  none  are  more  wondeffU 
than  those  that  are  termed  Infusories;^  because  they  are  uso' 
ally  found  in  infusions  of  various  substances,  Sic:  whea  dryr 
these  animals  lose  all  signs  of  life^  but  upon  immersion^  even' 
after  the  lapse  of  years,  they  immediate^  awake  from  their 
tor{x>r  and  begin  to  move  briskly  about.  Even  the  air,  acoord- 
ing  to  Spallanzani,  seems  to  contain  the  germs  or  eggs  of 
these  infinitesimals  of  creation,  so  that  we  swallow  thepi  when 
we  breathe,  as  well  as  when  we  drink. 

With  respect  to  animals  more  entirely  aquatic^  some  inhabit, 
as  the  majority  of  sea-fishes  and  animals,  salt  waters  onlyr 
some  salt  at  one  time  and  fresh  at  another,  as  the  species  of 
the  salmon  genus,  the  sturgeon,  &c,;  and  some  frequent 
brackish  water,  as  some  flat-fish,  and  shell-fishb 

The  bed  of  the  mighty  ocean  is  not  only  planted  tvith  a 
variety  of  herbsi  which  afibrd  pasture  to  many  of  its  anlmri 
inhabitants, but  it  has  other  productions  which  represent  a  forert 
of  trees  and  shrubs,  and  are,  strictly  speaking,  the  first  menn 
bers  of  the  zoological  world,  connecting  it  with  the  vegetable^ 
these  are  denominated  Zoophytes  or  animal  plants,  and  Pdy*'- 
pes  {Polypus.)  This  last  name  has  been  aaopted  from  An^ 
totle;  with  him  however  and  the  ancients,  it  is  evidently  wti* 
to  designate  the  Argonaut*  and  Nautilus  of  the  modems,  and 
also  to  include  some  terrestrial  shells.  The  Zoophytes  how* 
ever  are  not  confined  to  the  ocenn,  every  rivulet,  and  stagnant 
ditch  or  pool  affords  to  some  kinds,  more  commonly  denomi* 
nated  Polypes,  and  also  to  some  sponges,  their  destined  habi* 
tation.  An  infinite  army  of  shell  fish,  whether  multivalve^ 
bivalve,  or  univalve,  also  cover  the  bed  of  the  ocean,  or  move 
in  its  waters,  and  some  dance  gaily  on  its  surface  with  ex- 
panded sails,  or  dashing  oars  when  tempted  by  fair  weathen 

From  this  brief  view  of  the  local  distribution  of  animals  and 
their  various  haunts,  we  see  the  care  of  Divine  Providencei 
that  no  place,  however,  at  first  sight,  apparently  unfit,  might 
be  without  its  animal  as  well  as  vegetable  population :  if  the 
hard  rock  is  clothed  with  a  lichen,  the  lichen  has  its  inhabi- 
tant: and  that  inhabitant,  besides  affording  an  appropriate 
food  to  the  bird  that  alights  upon  the  rock,  or  some  parasite 
that  has  been  hatched  in  or  upon  its  own  body,  assists  in  form- 
ing a  smI  upon  it.    There  is  no  place  so  horrible  and  fetid 


MritOf  JigatifiOt  Atnorphti,  Miereuopiea* 
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torn  mdemn  and  pvtrid  tubifiinces,  that  is  not  cleansed  and 
pariied  bT  aome  anknaU  that  are  either  its  constant  or  noma- 
ik  iahabilanti.    Thiu  life,  a  life  attended  in  most  cases,  if 
asC  al,  with  some  enjoyment,  swarms  every  where — in  the 
air.  m  Ike  earth,  under  the  earth,  in  the  waten-^therc  is  no 
place  in  which  the  will  of  an  Almighty  (  Vratur  is  not  executed 
by  saae  being  that  hath  animal  life.     What  Pu)%'er  is  m»ni- 
feinad  ia  Ibe  ornnization  and  structure  of  thcM*  infinite  hosts 
off  liiifDces!  what  Wiiidom  in  their  adaptation  to  their  several 
foDCtiooa*  and  what  CfOfMineKS  nnd  stu|)endou8  Ix>ve  in  that 
winrasl  action  u|win  all  these  dilFercnt  and  often  discordant 
rrcmlares  compelling  them,  while  they  arc  gratifying  their  own 
applies  or  passions,  nnd  following  the  lead  of  their  several 
asbDcts*  to  promote  the  p;ood  of  the  wliole  system,  combining 
■lo  barmony  almost   univcrrsnl  discord,  nnd  out  of  seeming 
death  and  de^triiriion  hrinicing  forth  life  nnd  health  nnd  uni- 
scnal  joy'     He  who,  as  an  ancient  writf*r  Npeaks,  "Contains 
al  riM^",  ran  alone  thtn  art  u|ion  nil    things  and  direct 
ia  all  tlieir  ways  to  ark  now  ledge  liim  hy  the  accomplish* 
of  each  wifie  and  bcnefircnt  purpouc  of  his  will.    Philo 
latev^ia  his  book  upon  agriculture,'  s|)eaking  of  those  words 
sf  the  pMlmist,  **  The  Ijord  is  my  thtjihrnf,  ihert/arr  can  I  lack 
afltMf,**  has  the  following  nuMime  idea,  illuMrative  of  thin 
•sbjccL    **God,  like  a  iihi'phcrd  nnd  king,  Ic.mN.  nrcording  tf» 
']<Ht  sad  law,  the  rnrth,  nri*l  \\\*}  w.-iit*r,  .ukJ  tfic  air,  nnd  tlio 
irt. sod  whatever  phn's  nr  .-ininiaU  unr  thrrcin,  thiiic*  tnorfai 
^  thing*  divine;  \\\v  |ihy«ii':il  ^triK'Tun*  a!M>  tif  the  hiMVcii*, 
M:he  circuit  of  the?  sun  an*!  rn'v>n :  ihi*  rfvuliilinns  nnd  bar- 
^viw  rh<iir^  of  tin*  ^thrr  <^t.ir<«;  plarin^  ovt*r  lln'm  his  ri^ht 
1^^  the  firit  Uirn  Sim.  who  hntti  infsiTilnl  the  care  of  this 
daif  Fi^Kk,  as  the  Viccrov  of  a  n.ii»li!v  K'li;;." 


IS 


CHAPTER  III. 

Functions  and  Instincts  of  Animals* 

Havivg,  io  the  last  chapter,  stated  how  the'dispersioo  anc 
distribution  of  animals,  unaer  the  Divine  superintendence  anc 
direction,  probably  took  place  after  the  Deluge;  and  haviof 
likewise  considered  those  temporary  changes  of  place,  eithei 
casual  or  periodical,  which  are  still  in  operation,  I  shall  nex 
endeavour  to  give  a  general  sketch  of  the  animal  kingdonit  it 
classes  and  larger  groups,  and  so  much  of  their  history,  habhi 
and  instincts,  as  may  be  necessary  to  indicate  their  severt 
functions  and  offices  in  the  general  plan  of  creation,  so  m  t 
illustrate  more  strikingly  the  Goodness  that  willed,  the  Wis 
DOM  that  planned,  and  the  Power  that  executed  the  woiodrou 
whole;  so  that  each  in  its  place  and  station,  by  empbying  tin 
'  faculties  and  organs,  with  which  he  has  gifted  it,  in  accom 
plishing  his  will,  praises,  though  unconsciously,  its  Almight; 
and  Beneficent  Creator,  thus  loudly  calling  upon  man,  (1» 
rational  head  of  the  creation,  to  take  up  the  strain  and  Iea< 
the  general  choir. 

Before  I  descend  to  particulars,  I  must  say  a  few  words  upoi 
the  general  functions  of  the  animal  kingdom.  These,  lik 
Janus,  have  a  double  aspect; — on  one  side  they  afiect  tb 
vegetable  world,  and  on  the  other  their  own  body. 

There  is  a  singular  contrast  and  contrariety  between  tb 
majority  of  animals  and  vegetables.  The  head  of  the  aninu 
and  the  root  or  base  of  the  vegetable  perform  the  same  offici 
that  of  collecting  and  absorbing  the  nutriment  of  each.  Th 
animal  derives  this  nutriment  from  organic  matter,  the  vegeta 
ble  from  inorganic.  The  plant  gives  oxygen  to  the  heavei 
and  falling  leaves  and  other  matters  to  the  earth.  The  ani 
mal  gives  nitrogen  to  the  former,  and  the  rejectamenta  of  il 
food  to  the  latter.  The  most  beautiful  and  admired,  and  odoi 
ous  and  elevated  parts  of  the  plant  are  its  reproductive  organ 
and  their  appendages,  while  in  the  animal  they  are  the  ver 
reverse  of  this. 

But,  in  all  this,  we  sec  the  wisdom  and  forethought  of  th 
Creator.    We  see  how  exactly,  by  this  mutual  inversion,  eac 
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'-i^aot'  hrins;«i  in  filloit   for  ih  stalion  nnd  funrtions.      The 

piifit  t'l  lake  root  in,  invcM  nnri  orn:inton(  llic  earth,  and  keep 

fhe  itfn<MplKTP   pure  hy  a  ron<t:irit  supply  of  vital  nir;  the 

urNinal  to  hrow^r  and  trim  the  \(*«^etahlr,  and  by  rherkin|;  its 

hiivranc'f   promote  '\\n  wrlTiri'.  In  fiiriit*^h  it  with  a  |>rndurt 

•  «ku*»v."d  fi»r  il»!  ht-alth  an«l  nm-ssarv  t»»  its  I'tislpriri-;  and  bv 

the  miivj rt*.  %'.-iriitiiH  in  kiii'l  .!•<  thf  aiiiinaU  thrmM*|vr%  ivhirh 

if  pmdir"^,  *iipplyini:  to  tfi*'  ririh  iVc^h  palmliim  tor  its  vejrc- 

t«^«  fr;lM-«,  and  inaknrjr  'joml  \vli:it  it  Ii»nI  by  ih*'  exhaustion. 

••^««;Yf>r«1   bv   ih*'  infitiiti!   invri.id^  that,  investini;  it  on  all 

99$0!^   Ike  a  {^arnicnf,  d«'rivi>   their  nutrirn«*nt   Iroin  it,  M)mc 

plvifin:;  «iec*p.  and  fiiluTs.  i-s  it  \s'vn.\  ^^kininiini^  tlio  Mirface : 

gf  we  cc>ntra<»t  llii^  ui!li  tin-   rr'urns  thfV  rnakf*.  wv  shall  be 

f'Mitin^ed  tl.at.  in  l\u*  fa-*,  tli'*  expenditure  wi>uld  vastlv  ex- 

tt^l    \\\r   in'^o'ne.  and    fli.i!   a  e!;is^   nf  heini^s  was   e^seiitiallv 

'y  a%  a  ciunterpMi*''.  wKi'-li,  l»y  taking  little  «»r  nnthin^ 

hit*  I*  fr'»fii  the -"il.  at   th'*  *anie  lirne  that  thev  added 

V*  il.«*>me  in  a  sinalrr  afi'l  Mime  in  a  le*s  d»t;ri  ••,  miiilil  afliird 

^ml&K^rA  supply  of  tIimki.  priie  ijlr<  wli'i  h  are  iiidi*'p<*ii«ably 

r«r|«iMtc  fr»r  the  «lii'-  niiTririieiit  and  dt'velnprrient  nf  tin-  \ai'i- 

9m  ■wtnU-r^  t*\  th"  vr-^et.iM*'  kiiiidn'ii,  and  thus  nia:nlr;i{i  an 

r«|tflbbniim.  an>l  1:1.1k*-  -jond  ihr  ili  tii-ier:i-v  pi^t  stated. 

Tbrre  14  anofliT  run<t:<iri  uliiili  i«  devuKcfl  upnn  :ihini:i!<. 
with  r*^Tw"«"t  ti»  !h«-  vei»#'»:i!i!»«  kini:d>«;n:  ti»  k-'ep  IJie  iitmdK  r^ 
^  t\  J»  "f.-fi  *\m  •  hrn.'*.  .•:.  I  !■•  fiiei-i  llj'':ii  fVmn  ti,-  :••  u  li:ri'^ 
■^«  mu  *i  «i-''i  •■nil  m'Ii-  r.  \'.  iir^  !Mi/.  d  ^'i'l.'N  fi  iv-*  .1  •  "i. 
'ml  ft-r  •..  » •  \  (•»  .::M'i^«-  I'll  •  !'i'  ;  ',  :  ;i!ii|  w  fiil-'  t!  i-r*-  1^ 
«:«  r  'h  *  '  '.  J'Tm  V  .*  r-*  •!•  :••  .  i'  :  !•  /  v.  Ir!i  p!  m**  n;  ■::  JMiais 
#lrri..4  .  .  •  4..,  j  riij',,  f||.  V  •!  I  ;  i  ill  •  e  Ii  'iIImt'-  w.i;  .  :ir,  1  pr*  - 
"Mi:!  fir:'*.'*'  LTiiWli  ■  ■  li'-ii'liv  jiri'^f--.  'rii-*  [.•  r'^i'-ornus 
^■•'»T.i...     I  •.  |-  ,.■  .%  \r.iv-.  ^■"  '.  ■  ..H   i  ,    .iind  rilii'k  t*  tli.'*  t*-:  • 

■^Vj    ;;.■'•!  •    I    'i  .»•[»  ■-.        V-   I    li  •'.  .    'i.-'.r.li-d   !h.'  I  \\.-  ■•  ,  ..»■  !rii* 

*^.  1  -p  k.    I'!  !ri-:  r  I •.  .  ••  -  "I  '!■■■  !••■  m-'",  :i!,  I  •>•!  i.i  !>  r. •■  .w  . 
iH'i  1J-,  ■.'.?.  ,||  I   .f.  I  ^^  I  I  '     '  r    'W  I  ■."  \'  '  '  !  ■:•'■    r  ■  ■     :i  1' 
I  i-»i  r     x!  ?■■  f  ■■:■.    l-       ■.•■.•■"■    r    ■•   !■■  r  i'  fir  .  •:..-i  .■:    mi.jii  i'-. 

•  '^   ■  '!      ••  Vi'  V  ■    ..  Ii-  .    ■:;»■■.•'.    ■      ■ .'.  -i  '•■. I  '\  :    n.  I  [i    r-    t'    ■ 
'  •*'■      ••    .     .:■{•'.  ll.-   -^  ■    ■  .'•  I'-'   !•  '.:■  :■•  v   !.•  •.••■i!".;    ■.   «■■ 

* '    *-    ■     I'   ■■!-  ?  ■  I  i«  "I  ..''f* ,   ll!  :    I    -I  •-!  \  ■■j--f.i'"Ii'  pr  .  :u.  . 
»«.  '•■■•    :i   V 'll  "••  '•»  •    ••■        •  ii!   •.:  I  I  ni.iTi  'I    I"  i^r. 

*"'S    ■»  :'r-   ltt.'■^.  !.i  ^f  i«,    ,,;   j}|  f.  •.  iv   .  .  •■.e»'.iiil!v  re  "'tr.-.'ij 

•"••I*-  •■»  h.- ii  Tr-'-.  .!■■.'• 'fl-  '*  '.\  !  ■■.'.: 'll  ■•ijI-- <■  :..:iin«' 

•  ••  !>»»  >  •  r*;'-    ;^-'    it     ii'i    ■    '   f'    ".■■    t    •   •  if     •■   i*    !•    •   i:.-    ■:.••  . 

•  V  *  ■»!  '."f  •.%h»'»-  *v  -!•••!  I  ".  •    •   .*     "i  ..;    -i  ;  ■■•  .i!i  I  '■  ■  "i?  ^  .  ;i'   I 
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this  he  is  pleased  to  accomplishy  not  always  by  the  concordf  bat 
by  the  seeming  discord  of  the  agents  he  employs. 
"  When  we  take  a  first  view  of  nature  we  are  struck  bj  a 
scene  which  seems  to  be  one  of  universal  confiicty  for  the  rery 
heaveHS  appear  not  clear  from  the  charge:  the  philosopher 
^who  studies  them  tells  us  of  antagonist  powers,  that  are  per* 
petualiy  striving  with  each  other,  the  one  to  absorb  all  things 
in  a  common  centre,  the  other  to  dissever  them,  and  scatter 
them  in  illimitubie  space,  and  %hen  we  turn  to  the  earth, 
what  a  scene  of  destruction  is  before  us !    The  king  of  the 
terrestrial  globe,  man,  constantly  engaged  in  a  struggle  with 
his  fellow  man,  oflen  laying  waste  the  earth,  slaughtering  its 
inhabitants,  and  deforming  its  productions — his  subjects  of  the 
animal  kingdom  following  the  example  of  their  master,  and 
pitilessly  destroying  each  other — the  strong  oppressing  the 
weak,  and  most  seeming  bent  to  annihilate  the  races  to  which 
they  arc  opposed  ;  so  that,  humanly  speaking,  in  the  lapse  of 
Hges,  we  might  expect  that  one  species  of  animals  would  be 
Annihilated  after  another,  till  the  whole  were  obliterated  from 
the  face  of  creation,  and  the  sublime  language  of  the  prophet 
literally  verified ;  "  I  beheld  the  earth,  and,  lo,  it  was  witnoat 
form  and  void;  and  the  heavens,  and  they  had  no  light    I 
beheld  the  mountains,  and,  lo,  they  trembled,  and  all  the  hilb 
moved  lightly.    I  beheld,  and,  lo,  there  was  no  man,  and  all 
the  birds  of  the  air  were  fled." 

But  if,  with  our  spirits  depressed,  by  the  prospect  of  so  uni- 
versal a  scene  of  mutual  struggles  and  destruction,  we  listen 
again  to  the  philosopher,  he  will  tell   us   that  the  ceaseless 
struggle  of  the  antagonist  powers  of  the  heavens  prevents,  in- 
stead of  causing  disorder  and  confusion,  that  by  the  powerful 
and  mutual  counteraction  of  these  mighty  opponents,  all  the 
heavenly  bodies  of  our  system  are  prevented  from  rushing  to 
the  centre,  or  being  driven,  dispersed  into  their  atoms,  beyond 
Xha  Jiammanlia  mccnia  mundi;  (hat  thus  their  annual  and  diur- 
nal revolutions  are  maintained,  that  each  observes  its  appointed 
course,  keeps  its  assigned  station,  and  ministers  to  the  good 
and  well-being  of  the  whole  systeml     If  then  we  turn  our 
view  again  to  the  earth,  and  lake  a  nearer  survey  of  things — * 
if  we  consider  the  present  tendency  to  multiply,  beyond  mea- 
sure, of  all  things  that  have  life,  we  shall  soon  be  convinced 
that,  unless  this  tendency  was  met  by  some  check,  the  world 
(if  animated  beings  would  be  perpetually  encroaching  upon 
eaeh  other,  and  would  finally  perish  for  want  of  sufficient 
ff>od  ;  and  that  the  partial  evils  inflicted  by  one  individual  or 
one  class  upon  another,  to  borrow  a  term  from  the  Political 
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Vjaamoimi%U  proporliom  tlic  demand  to  the  supply ;  that  thus 
hoCh  T^etables  and  nnimaU  .irc  so  accurately  dbtributed. 
n  nkelj  againnt  cnch  other,  as  never  to  go  a  step 
rhat  Cjoid  decrers  and  what  is  nrtost  birneficial  to  the 
srstcm;  and  that  (he  artual  nuinher  of  every  kiqd  bears 
rebtion  to  the  work  it  has  to  do;  and»  upon  r|os<'r  inquiry^ 
^1  that  (Ihiu^Ii  Miirt!  the  creition,  probably  in  conse- 
of  the  i;reat  chani^e  in  the  moral  state  of  the  world, 
ing  physical  rhaiif^cs  aliio,  some  species  no  longer 
try  may  have  peri^^hrd,  yet  that,  in  general,  they  have 
oumuiined  tlieir  ground  tVosn  :v^r.  \o  aizi\  in  spite  of  the  at- 
iKks  ot  the  great  army  of  destroyers.  To  maintain  things  in 
tUi  slate,  thus  to  **  ordtT  all  Uiingi  in  mea«ure,  number,  and 
«ciriil«**  as  ilic  wIm*  man  speaks  to  cause  all  so  to  harmonize. 
aad  so  o«t  of  death  and  d«*st ruction  to  bring  forth  life,  indi- 
still  more  Mrongly  the  constant  and  wixe  Miperintend- 
U  and  powerful  arm  of  a  watchful  Providencob  and  dc- 
Ltes  irrefragalily  that  there  is  a  Great  Being  constantly 
St  aiwk.  either  mediately  or  immediately,  to  produce  effects 
thst  withoat  his  ccmntant  su^ierintendence  ana  intervention, 
csrid  KTcr  take  place.  And  thus,  as  sings  the  biird  of  Twick- 
flkbai^ 

*  All  ittturr  «  but  ut  unknown  to  tlice, 
AH  cliMKe  itirrction  which  tfum  camt  not  see. 
All  diacflnl  harmunv  not  unclrnti imj. 
All  puliAl  evil,  tiniftrral  (p»»l." 
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CHAPTER  IV. 


Functions  and  Imtlnds  of  the  In/usory  Animab* 

'  As  at  the  original  creation  of  the  animal  kingdom,  it  was  the 

will  of  the  Supreme  Being  to  begin  at  theyboi  of  the  scale  ami 
'  to  terminate  with  man,  who  was  at  its  summit^  thus  makii^  a 
gradual  progress  towards  the  most  perfect  being  it  was  hb  wiK 
to  create,  and  ending  with  him ;  so  I  think  it  will  best  maifi- 
fest  his  power  and  perfections  if  I  endeavour  to  trace  out  the 
#    footsteps  of  the  Deity  in  the  same  direction  as  he  proceeded; 

^.^  and  instead  of  beginning,  as  is  usually  done  by  systematical 

writers,  with  the  higfiest  grade  of  animals,  if  I  ascend  upwartb 
from  the  lozpest. 

Our  first  inquiry  must  be  what  are  these  lowest  animabT 
And  arc  there  any  organized  bodies  that  partake  of  ttoo  na- 
tures, that  arc  cither  animal  at  one  period  of  their  existence  and 
vegetable  at  another,  or  else  are  partly  animal  and  partly  vege- 
table? These  doubtful  forms  must  be  sought  for  amongst 
what  have  been  denominated ^n^Z-p/a/i/^'  Sind  first-animals;^ 
amongst  the  former  is  a  certain  p;enu8  or  tribe*  of  plants,  which 
arc  disitinguished  not  only  by  their  simple  structure,  but  also 
bv  an  oscillatorv  movement  which  seems  to  connect  tbem.  in 
some  degree,  with  the  animal  kingdom.  When  collected  in 
masses  they  resemble  a  piece  of  green  velvet.  Some  cover 
considerable  spots  in  moist  places ;  others  live  in  the  water, 
either  fixed  to  substances  contained  in  it,  or  floating  on  the 
surface.  They  are  generally  based  on  a  mucilaginous  sub* 
stance,  the  remains  of  those  that,  having  fulfilled  their  func- 
tions, are  become  a  caput  mortuum.  The  filaments  of  which 
the  living  plant  is  composed  continually  oscillate  from  right  to 
left,  or  from  left  to  right,  but  very  irregularly,  some  going  in 
one  direction,  others  in  another;  some  remaining  stationary^ 
while  others  continue  in  motion. 

Professor  A'^ardh  inclines  to  the  opinion  that  these  osciHat- 
ing  plants  owe  their  existence  to  different  species  of  animalctr/ef, 
which  at  first  swim  about  as  animals,  and  afterwards  fix  tbem« 

1  Pki^htfla,  2  Proifcod,  3  OtciUatariw,     Vauch. 
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fdvy  as  plantii  This  opinion  has  been  adopted  by  others; 
and  btely  Mr.  Unser  has  stated  that  he  has  seen  animated 
particles  separate  from  the  parent  plant,  in  a  few  hours  con* 
verted  into  giobulet  of  vegetable  matter,  which  subsequently 
become  plants  perfectly  similar  to  the  individual  from  which 
they  were  proauced. 

But  surely  the  motions  of  these  seeds  or  germs,  may  be 
merely  mechanical,  and  may  be  necessary  to  enable  them 
properly  to  fix  themselves,  somewhat  analogous  to  those  me- 
chaoical  contrivances  by  which  the  seeds  of  numerous  plants, 
u  those  of  the  dandelion  and  cranesbill,  are  transported  to  a 
distance  and  enabled  to  enter  the  soil  and  fix  themselves  in  it. 

That  any  creature  should  begin  life  as  an  animal  and  end  it 
as  a  plant  seems  to  contradict  the  general  analogy  of  creation, 
and  requires  much  stronger  proofs  than  appear  to  have  been 
adduced  in  the  present  case,  before  iikan  be  admitted.  The 
w>(ioos  of  the  oscillating  plants  are  not  very  different  from 
these  of  the  stamina  of  some,  and  of  the  leaves  of  others,  as 
the  Hedtfsarum  ffyrans ;  yet  Adanson  has  proved  that  the  vi- 
brations of  the  filaments  are  the  same  both  in  hot  and  cold 
weather,  and  that  the  aquatic  species  are  equally  sensible  with 
the  terrestrial,  therefore  the  movement  can  scarcely  be  caused 
by  the  temperature.  But  as  analogous  motions  were  observed 
by  Mr.  Brown  in  spherical  and  other  molecules  obtained  from 
vegetables,  it  is  evident  that  such  motions  do  not  necessarily 
in£cate  an  animal,  but  only  a  kind  of  attraction  and  repulsion 
produced  by  an  uncertain  cause.  Another  argument  proves 
their  vegetable  nature,  those  plants  give  out  oxygen,  whereas 
if  they  were  animals  they  would  ah>orb  oxygen  and  give  out 
aaote. 

Professor  Agardh  illustrates  his  opinion  Just  stated  by  the 
following  fanciful  alluMon.  When  thus  fixed  he  considers 
these  bemgs  as  no  longer  having  any  animal  life,  but  as  pre* 
serving  the  appearance  of  it,  "  Like  those  men  of  Plato,*'  adds 
he,  '*  agitated  by  eternal  regret  with  which  the  remembrance 
of  a  happy  life,  the  sweets  of  which  they  formerly  tasted, 
inspires  them;  always  0!<cillnting,  never  tranquil,  they  seem 
aiming  at  the  recovery  of  that  happy  life  which  they  have 
k>^**  The  locomotions,  however,  of  the  germes  of  these 
Hydrophytes,  and  their  oscillatory  movements  when  fixed, 
indicate  at  least  a  .semblance  ofanimality,  and  an  approach  to 
the  confines  of  the  animal  kingdom. 

Leaving,  therefore,  these  doubtful  forms,  as  having  no  just 
claim  to  be  considered  as  animals,  I  shall  now  proceed  to  those 
whose  right  to  that  title  is  generally  acknowledged.    And  hire 
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two  very  di£kreot  tribes  start  up  and  prefer  their  claim  Vft  be 
first  (considered ;  the  Infusories^  namely,  and  those  which  have 
been  called  Polypes  and  Zoophytes.  But  since  the  first  of  these 
two  classes,  by  means  of  one  of  its  tribes,  as  its  great  oracle, 
Ehrenberg,  remarks,  approaches  the  oscillating  plants, — ^I  shall 
consider  it  as  the  basis  on  which  the  Deity  has  built  the  ani- 
mal kingdom.  Indeed,  though  the  Polypes  at  first  sight  ap- 
pear most  to  resemble  the  higher  plantst  in  their  general  coin 
figuration,  the  Infusories,  as  well  as  coming  nearer  to  the  low* 
est  by  some  of  their  members,  in  others  exhibit  no  slight  ana- 
logy to  seeds. 

Of  all  the  groups  of  animals  those  of  the  least  consequence, 
one  would  thmk,  must  be  those  that  for  the  most  part  escape 
the  inquiring  eye  unless  aided  by  a  microscope.    The  infuso- 
ries, or  as  they  have  been  also  called  animalcules^  microscopic 
animahy  acriia  or  indiscefnibles,  amorpha  or  without  form,  are 
of  this  description.    These  wonderful  little  creatures,  though 
they  are  every  where  dispersed,  remain  like  seeds,  without  ap- 
parent life  or  motion,  perhaps  after  animation  has  been  sus- 
pended for  years,  till  they  come  in  contact  with  some  iuid, 
when  they  are  immediately  reanimated,  move  about  in  various 
directions,  absorb  their  proper  nutriment,  and  exercise  their 
reproductive  powers  according  to  the  law  of  their  several  na- 
tures.   Yet  these  little  animals,  though  in  some  respects  they 
exhibit  no  slight  analogy  to  vegetables,  are  not  only  distin- 
guished from  them  by  their  irritability,  but  likewise  by  thA 
organization,  and  powers  of  locomotion  and  voluntary  action. 
Their  mode  of  reproduction,  however,  is  not  far  removed  from 
that  of  some  vegetables ;  they  are  spontaneously  divisible,  some 
longitudinally  and  others  transversely,  and  these  cuttings,  if 
they  may  be  so  called,  as  in  the  Hydra  or  common  Polype, 
become  separate   animals.      They  arc   also  propagated   oy 
germs,  and  some  appear  to  be  viviparous.     The      species  of 
t^ibrio  found  in  diseased  wheat  by  M.  Bauer  is  oviparous,  as  is 
evident  from  his  observations  and  admirable  figures.    Lamarck 
indeed  regards  them  as  having  no  volition,  as  taking  their  food 
by  absorption  like  plants;  as  being  without  any  mouth,  or  in- 
ternal organ;  in  a  word,  as  transparent  gelatinous  masses, 
whose  motions  are  determined  not  by  their  will,  but  by  the  a^ 
tion  of  the  medium  in  which  they  move.    That  they  have  nei- 
ther head,  eyes,  muscles,  vessels,  nerves,  nor  indeed  any  parti- 
cular determinable  organ,  whether  for  respiration,  generation, 
or  even  digestion.     On  account  of  these  supposed  negative 
characters,  they  were  called  by  De  Blainville,  Agasiria^  or 
sto^achless,  as  having  no  intestines ;  but  Ehrenberg,  >7vho  has 


iifrufloiiiBii  81 

ihem  innlmmt  every  rlimale,  has  diftcovcrcd,  bj  kecp- 
Ihrm  in  Ciiloured  walerii,  that  thry  sire  not  the  simple  ani* 
man  that  Larnarrk  and  others  Mi|i|MiHf>cl.  a  mi  Ihsit  uhiiost  all 
have  a  mouch  and  diguittiic  oruiiri«>.  and  thai  iiiiiiiliers  of  them 
hare   manv  ktiinvirhH.     Spalliiiixiini,  arid   othi-r    \iriti-pi  that 
prrcciled   I^nriiarfk.  hail  nl»M  rvfil  ttiat  their  rnoliniis  rvidctitlj 
ladiraffcd  zcittton:  thi^  a|'|>4'arfMl  frnrii  thi'iravoiiiini;  carh  other 
and  uteach-%  in  iht  ir  wav  :  fruni  llii'ir  t  haiiiriiiL!  tlu-ir  dirrrtion 
ajid|^]i^B|a<li*r  or  slower  n*i(H'rasinn  rrcjiiiiril;  Ironi  their  pan- 
um  MMidNilv  tniin  a  ^\t\t*  itf  re<<t  in  iiioiinn  williout  anv  i-xtt-rnal 
iinpuW:  (nmi  thnr  dartini;  eauerly  at  |i.ir(i«'les  (ifinfiiM-^l  sub- 
•tancrp:  from  th<'ir  im e^>antlv  tfinliini:  on  ih«-niM.'lvrM\iihout 
rhanf»r  ol  pl.ici*:  trtmi  their  < ourM-  at:.iiii*«l  the  rurrent ;  and 
llt«'ir  rroudini:  to  >hall)>u  plare'i  ot  the  lliiid  in   uhirh 
Ihtj  ar  r :  each  ^|N*rirs  M>eni>  aUn  to  exhihil  a  pecuhar  kind  of 
BkfC:nrt.     Iranian  k    tliink«  all  ihi^  dc*ln*>iiin  |lr«M'eedlll^    from 
errors  in  jud^mint.  and  ihe  resiilf  of  pn  |ndi<  e^  indueiiii;  people 
rraiiily  to  beli(*ve  \«hat  aicord^  wiih  Ilieir  piT^naHimi^i.     |iut 
to  apply  thi«  n'niark  to  ^^iirh  ol»<»erver«  a>  Spalian/ani.  &.i\,  n 
dnwini*  rather  iar^i-lv  on   the  rreduliiv  id'  hi^  reader«i,  who 
nu^bt  %eryju<tly  ihantfc  the  t.ilile^  an  1  apply  it  to  hinu»clf, 
vho  IS  certainly  as  much  <  liained  hy  oy^ieni  us  any  one  ran 
be.     Adrriiltinc  that  the  ohM*rvali<ins  of  Spallanz«irii  jn^t  !ita- 
ted  record  £iets.  il  appear^  riearly  io  fnllow  from  tlUMii  that 
artimaU  Af/-.'    \t>li(inii.  ainl  tin  r*-;>>''i'  i.iiin>il  propt  riy  he 
linatf^l  ii^i'i//.»''f< .  or  in^iiio.Mc .     'I  he  tail    ihai   tlityal- 
L>-iB*  aJt  have  a  monih   oid  a   i1il:i  ^tivi*  ^\sii>!ii:  manv  of  them 
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fv*«.  kifi  t'lu*"  rii>liiiii-iits  ol  a  i:i  { \iiiio  i>[.t-.  impla>  a  ilei^ree, 
BK-r«  '  r  1<  ««.  ot  ^«  fi«;il:i  n  iii  ll  t  m  .-i  I.  ^n  •)  n  ii^i  ipii  Mi\  that 
'Vy  ^k•\•  .ill.  \%h*tltr  it  Ih'  Mini.  <  III  ll  .ihii  itillii^i  d  in  (heir 
U*i»:anrf-.  '*r  •*Mhrii;>->i  t«i  paili* 'il.ir  (Hjin^.  I  «.iv  llial  ihev 
Ui*  «;i  .1  r  tr\"U*  fir!..'"r.i-*-  .mi<1  »  \«  iii  mmm.i  ^ntli-'ient  lor  iheir 
r^*^*!  vt.iii'*.  '■«»rr«*;  •"i«i;i ;;  \i  illi  tin-  r  »*  vi  i.il  iiaMirt*^. 

Tli*<i»-  M..riim  ai'i'-j  »U  rn  IV  !•«■   *i  •!    r'n-t^l  T«i  ji-'  nnivi'rv.-||lv 
■^i^prfw-f ;    il|f\   itili  ill.:  !h'-  M' I.  'll-   I  .\'i>.   iiiij  miIh  r  w.ilerN; 
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*■••■•■.: J. ^tt I  :.i  l1-«.if  in  ill*'  .iif:  iU'\  .ir-*  I'liiii-l  iii  tin*  hjood 
•-V  nr'.r.*  .  in  till  '.irl  II  ••!  tli«-  ici-'li:  in  .iniiii.il  ^uli^tanfe*' : 
..io'rtj-,r:  fi  pi*!«  ;  Hi  vfjilahlf  *'.li*l.iii»  i-- ;  in  liiiiK,  M'cds, 
'•Jr'«'i:  ifi  %i»h!  ;  .»rii«-rii:HT  til***:  .iiuii!%;  mi  i]i<iiinla;ns  iVi'. 
*Vi-  h  ,t,  i*f%  ;if,  iirihilr  :  lnih'!ifU  i«|  lliiiii^aiMl:«  mav  Ik* 
•^3  rj  ,t  »irjcl»  'Iri'p  <•!  w.ilir;  lino  maiult  i.f«s  in  exUenie. 
fcTfir  *i»Mu  f,..i  n  ori  'Ii  in  ,  .*  .put  n|  a  l.iM-  in  |iiiL''h.  and 
•'■'•  '^f0-t  .ifi>rn<i  t'l  ih  '■  lU  ha\»*  a  iH'-'ilfi  aiid  *'\*'r.il  Ntornarh'*. 
I-/"'  )  'Ti  III.  •a\««  hilreM.  'h'-  T.ih^I  i»i.r  **(  S|<a||.iii/aiii, 
'^■f:i-  :.irfi*<;jf  in  .1    mofiiiiit  ii'i.\i\»d   to  a   ret: ion  v%lRre 
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the  properties,  and  the  6gare  and  motions  of  c^^  ammil 
are  unknown.  The  amazing  varieties  of  these  will  first  at- 
tract his  attention.  One  is  a  long  slender  line ;  another  an 
eei  or  serpent;  some  are  circular,  elliptical,  or  triangular ;  one 
is  a  thin  flat  plate ;  another  like  a  number  of  reticulated 
seeds  ;  several  have  a  long  tail,  almost  invisible;  or  their  pos> 
terior  part  is  terminated  by  two  robust  horns ;  one  is  like  a 
funnel ;  another  like  a  bell,  or  cannot  be  referred  toany  oUect 
familiar  to  our  senses.  Certain  animalcules  can  cMfee  their 
figure  at  pleasure  :^  sometimes  they  are  extended  foimmode- 
rate  length,  then  almost  contracted  to  nothing;  sometimes 
they  are  curved  like  a  leech,  or  coiled  like  a  snake;  aometkaes 
they  are  inflated,  at  others  flaccid ;  some  are  opaque,  while 
others  are  scarcely  visible  from  their  extreme  transparenca 
No  lejs  singular  is  the  variety  of  their  motions ; — several  wmHi 
with  the  velocity  of  an  arrow,  so  that  the  eye  can  scarci^ 
follow  them ;  others  appear  to  drag  their  body  along  with  difr 
culty,  and  move  like  the  leech;  and  others  seem  to  exist  ift 
perpetual  rest ;  one  will  revolve  on  its  centre,  or  the  anteriof 
part  of  its  head ;  others  move  by  undulations,  leaps,  oscilla- 
tions, or  successive  gyrations; — in  short,  there  is  no  kind  of 
animal  motion,  or  other  mode  of  progression,  that  »  not  prao** 
tsied  by  animalcules. 

TheilWorgans  are  equally  various.  Some  appear  to  tA^ 
their  food  by  absorption,  having  no  mouth,  to  this  tribe  be1ofU[ 
what  have  been  called  vinegar  eels;  others  have  a  month  dm 
several  stomachs,  but  no  orifice  for  the  transmission  of  their 
excrements ;  others,  again,  have  both  a  mouth  and  anal  pas- 
sage, and  what  is  wonderful,  in  such  minute  creatures,  some- 
tiroes  as  many  as  forty  or  fifty  stomachs;'  though  many  are 
without  eyes,  others  are  furnished  with  these  usefulorgans, some 
having  one,  others  two,  others  three,  and  others  four;  some 
have  processes  resembling  legs.  In  the  second  Class  of  these 
animals,  the  Rotatories,  to  which  the  wheel-animalcules  he* 
long,  the  internal  organization  approaches  to  that  of  the 
higher  classes,  for  they  exhibit  the  rudiments  of  a  nervous 
system;  their  alimentary  canal  is  simple ;  they  have  a  branch- 
ing dorsal  vessel,  but  without  a  systole  and  diastole;  their 
pharynx  is  usually  furnished  with  mandibles,  which  are  some- 
times armed  with  teeth.  The  mouth  of  the  majoritTi  espe- 
cially amongst  the  rotatories,  is  fringed  with  ray-like  bristles, 
which  Cuvicr  thinks  are  connected  with  their  respiration. 
This  circumstance  of  a  circle  of  rays  surrounding  the  oral 
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faaod  fn  Ibe  poiypa  and  leveral  other  animals  of  a 
hifbor  grade.  Their  um  in  the  preKot  insUnce,  1  speak 
particuhrly  of  the  wheel-aninuilculci,  is  by  their  rola- 
lo  pitMliiee  a  current  in  the  water  lo  the  inouth  of  fte 
bringing  with  it  still  niorc  minute  beings  which  con- 
siiUMtiN  feud. 

Thew  invisible  inhabitantn  of  the  %'isiblc  world  created  an 
cnrff  iatawit  in  inquiMtive  inindK;  Ur.  Henrj  Pow<*r,  and  after 
~  rbratfd  nookc,  about  the  middle  of  the  seventeenth 
r.'or  earlier,  noticed  what  wcrre  called  vinegar  eels.' 
Sfcr  SL  King,  in  the  Phiitnovhicai  Trantaciians,  described  aoroe 
cBpcrimenta  on  the  animalriilcH  {uund  in  peppier  water;  and, 
■Mn^ventlf  p  Mr.  Ilarfis  made  obMrrvatiotn  upon  a  variety  of 
ifcese  minale  creaturev.     Tin;  Huhject  was  afterwards  taken  up 
by  various  writers.  Iioth  here  and  on  the  continent,     Amongst 
Ifcoe  Dooe  was  more  eminent  than  S|iiillQnzani.     ().  F.  Miil- 
ter,  who  seems  lo  have  been  the  firt^t  who  treated  thettubject 
iticnlly,  imbcMlied    these   animals    in  a   Class   by  the 
of  la/vjoricv.'     Ilr  was  followed  by  Hru^uiere  and  La- 
irck,  who  divided  it  into  Orders  and  Sect  ions.     Hut  the  sys- 
tem of  these  zoologintn  has  for  the  mo^l  part  been  sot  a»ide  by 
'~~       ~      (,  a  Frusnian  nat  urn  lint  before-mentioned,  who  dc*- 
years  of  his  life  to  lh«:  in\eslit:ation  of  these  am* 
tar  whi«*h  he  was  parlirularly  qualilied  by  his^irevious 
and  •.-miiJovnM'iil.  tin*   ;iii,-iloniv  nf  I  In*   Moilu^cans  of 
The  Hc«i  S<*a.  \>\  uIikIi  he  li:id  tii-en  af  rustoniiMl  lu  the  use  of 
nu^rrtt^'ope^ and  nii(*riiiiic-l(ir*>.   liisri  •>i,iri'lii  «<  uri  llic-lnlUMiries, 
mnnc   liaron  dr  lliiintMiUlt'^  l.t<«t   ;<>iiriji  v.  <  xli'rxied  to  more 
hMTk  fifty  deeriT^  ol  lon^iiui!*-,  .-iitil  !i>uil«i'ii  (lecreesi  nf  lali- 
!odc ; — Lo  went   as   f.ir   an    |Kirii;ol:i    in    Ati:r:i.  .ukI  the  Ahai 
.-MSUDlairM  HI  A«ia.  .'irnl  rx.tiiHiif-il  iIi>*m:  niiiniiiU  in  a  gri-at  v:i- 
netv  of  •ilualin:i«.     ||l*  tmiiMl  iln-rn  on  Mount  Siniii:  fcw:irm« 
itf  vaiiou*  Bperica  in  the  welU  nl  the  t>:i«iik  nl  Jiipiier  Ammon: 
«ad  aC  a  ronsi«U*Rible  ilfplh  in  Mime  SitxTian  miriiy,  in  places 
cgrtire/y  deprivni  of  li^ht. 

He  C'ffiM«irr«  ihoni,  it  should  s(M-m,  ns  forinin{;  a  Sub-king- 
ic4n.  «hirh  h«  dcniiniiitate^  I'lanl-amtnaU.^  Thii^  sub-kingdom 
^  tfiiidcs  mio  two  ('jjivMHi.  The  first,  from  the  number  of 
ich«/  with  whii'h  the*  genera  Iteionuinc  to  it  are  furnished, 
aamr%  Ptjii^ailnca,  or  manv-Mtimarhed,  probably,  |u  con- 
wrih  I>e  Ruinvilkf**  nariM-  (le fore-mentioned.  The  second 
n«  he  calls  Raiatanrs/  comisting  of  the  ciliated  Polypes  of 
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CMrk  Ql  thew  dases  he  subdivides  into  two  parallel 

Jie  QM  coacuMng  tiiose  that  are  naked^  and  the  se* 

UHAt  thac  are  iorkated,'  or  covered  with  some  kind  of  abelL 

In  ^IM  lini  ot'  theK  classes,  the  Poly^aslrics,  the  aoimak  re* 

.-««tat  .aiiiier  frooi  the  organizatioo  ot  the  higher  tribeSy  and 

i|i|Kuaft:a  nearer  to  that  of  vegetables ;  but  id  the  nnrngJt  as  1 

}«Air«  oOMTved,  rudiments  of  the  organization  of  those  tribes 

cbvir  appearance.    Many  of  the  former  are  known  to 


i[«n«e  liietr  nutriment  from  vegetable  substances,  biit^hat  the 
jM|pmty  subsist  upon  is  not  certainly  known ;  but  (Re  latter 
wiMiK  the  Rotatories,  are  ascertained  to  be  predaceous»  as 
.ioove  slated.  Their  mode  of  drawing  their  corpuscular  food 
waduii  the  vortex  of  their  mouth  is  thut  amusingly  illustntted 
by  SpaiiuozanL  As  a  certain  species  of  whafe,  says  he  {dc 
rmdgiu*  componere  parva  solebat,)  after  having  driven  shoals  of 
henrings  into  a  bay  or  strait,  by  a  bk>w  of  its  tail  produces  a 
whirlpoM  of  vast  extent  and  great  rapidity,  which  draws  the 
herrings  into  its  vortex ;  the  monster  then  presenting  its  opea 
iiiouth,  the  herrings  are  precipitated  into  its  throat,  and  it  is 
900Q  satiated :  so  the  carnivorous  Infusorics  produce  a  vortex 
by  their  tentacles,  and  satisfy  their  appetite. 

1  have  been  more  diffuse  upon  the  history  of  the  animals 
whose  functions  in  nature  I  am  next  to  consider,  because  to 
them  in  f  more  particular  manner,  applies  Pliny's  observaflb 
with  regard  to  insects.     In  hie  tarn  parviSf  atque  tarn  nullis,  qmti 
raiiot  quanta  vis,  quam  inexiricabilis  perfectio!     Innothing    ■ 
the  power,  and  wisdom  of  their  Almighty  Author  more  signally 
conspicuous.     Organization  so  complex,  and  life,  and  spoih 
Uttei»U8  motion,  and  appetite,  and  means  to  satisfy  it,  and  di* 
i;cUion.  and  nutrition,  and  powers  of  reproduction  in  animals 
^^HUi'ih  intinite  minuteneps!  Who  can  believe  itT  Yet  so  it  if» 
^Md  thi«t  each  of  those  should  be  varied  in  the  different  tribes 
«UHi  ^tMtcru— that  these  less  than  the  least  of  all  the  creatures 
lilUI  |M\)At'Ut  themselves  to  the  observation  of  mankind,  and 
^tMch  till  within  a  century  or  two  were  not  suspected  to  exist* 
dlM^d  wit-numbcr  beyond  all  statement  of  numbers,  all  the 
,Ml#r  animals  together  that  people  the  whole  gk>be,  that  thej 
^JMiKI  |ii\JMbly  enter  into  us  and  circulate  in  our  blood,  nettle 
M«W4i  our  teeth,  be  busy  every  where,  and  perceived  no 
%W<^  nil  \\»  invention  of  the  microscope  drew  aside  the  veil 
^«^^lv«^(  us  and  these  entities,  and  we  saw  how  God  bad  filled 
sIK  W»|LTi  with  life,  and  had  based  the  animal  kiogdom  upoa 
^\^  ahMi)i^  as  well  as  formed  the  earth  and  the  world  of 
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larfft  ooci^  But  to  us  the  wondrouB  »pecUcle  m  leeD  and 
kn^wn,  onl?  in  part ;  for  ihine  ikit  still  escape  all  our  methods 
of  aMMlirig  M^hl,  and  remain  nieniben  of  the  invisible  world, 
aav  pral»ably  far  cxrced  thofc  that  we  know. 

We  na?  conclude  that  thin  vast,  or  rathfT  infinite,  host  of 
aniaaknlcs  was  not  rnvilcd  nierfly  to  Ik*  Imrn  and  die;  was 
nul  wamn,  at  il  were,  ovor  cvitv  nart  ol  the  earth**  surface, 
larkiog  in  srciK  and  other  vr^cCahle  and  animal  Muhstancesv 
iJI  comiiig  intn  rontact  with  fluid  matter  of  whatever  dc* 
trriplna  it  ktartA  into  life,  and  sw.irmini;  in  the  ocean,  and  its 
uibtttarr  streams;  it  was  not  thus  dUpcrsed  every  where,  cither 
aJite,  nr  m  :%  »tiite  (o  revive*  and  hvc,  hut  for  Mime  great  pur* 
for  which  its  organiziition,  structure  and  elation  amongst 
kk.  particularly  adapt  it. 

With  re*p(*c*t  to  ii«  iin'ii«*diate  anion  u|ion  the  %'Cf;elab!e  aiid 
HjintT'  kini^doms.  it  han  hecn  nM:crtaine<l,  us  to  many  »pecies« 
ikat  thry  ascend  ^>iih  ihe  Mip  in  vusirlahlcs,'  and  are  found  in 
the  blunid  and  cicreiioii%  of  aiiiinaU,'  who  knows  but  they  may 
act  aD  i0ip<>rtant  |iart  in  the  animal  fiamc;  suincwhat  similar 
\o  »bat  devolves  upon  the  hirves  of  certain  insects,  with  regard 
t'l  slai^nant  waters  tlicy  may  Iks  th'puraturn  where  tliey  are 
'husefnpW}ecL  and  conlrihute  to  prcMirvc  a  healthy  actitin.  It 
A  true  as  f.ir  as  vccetahlcn  are  concerned,  especially  grain. 
sJKy  appear  lu  dcktroy,  where  they  take  up  their  residence,  but 
«*kcf»  we  ciiM'ovor  tlic  s.'irne  (»r  siniiLir  ^prc  ie^.  in  H>ur  |ia>te  or 

-mi^r,  thty  «i-rni  diMincil  to  curi>umu  sub?»tanrr«  ihat  ceau* 
V)  cpc  w(flcM>aK*:  and  in  l.irt,  in  all  llujil^f.  in  which  thcv  usu- 

;iv  k#  ab'.ii^iid,  Itif-v  rnav  U;  Jc^tmed  to  fiihil  a  similar  ofljce, 
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laJ  it  I*  1  rcnarkalilc  i  in  iiiiiNiaiK't  in  their  hi*«tiirv  confirma- 
torv  'fi  th.^  iiJoa :  that  ilirv  aninnU,  ihoiii^h  aaimalion  in 
"«m  .•  u\\ti\  %\x>\v'\\*\vi\  t'tir  a  jiui^  lime:  uhoii  (hey  swarm  in 
AtArtfga.  h.i\.ni2  luUiik-J  ihfir  nihi  •>,  |H-ri^h  in  a  lew  day<«. 

1:  II  pftflMhie  Miat  III  the  waters  tit  our  uiohc  an  iiitiiiily  ot 
U'Toi  uhd  vt.^riabU*  iiMih'rulf^  an*  KU^pciiilr*d  that  sn?  toi» 
%a^c  t.i  r>>rni  (hi*  fcKNi  of  even  tin-  loviiM  and  iiKist  minu'.c 
4inuii  r.f  Th-.-  «i«iL-r  i  realiriii.  ami  tln'reftifc  an  inlinitc  host  ol 
•^'•iH^-e^  \«  i»  iM.'<  I  wiry  to  ri-iiiove  tliem  as  nuisances. 

hi  tiic  pr  ii<  >:'ai  point,  an*!  lh.it  jn  which  their  utility  most 
'-iidcci  J  a;<pi.ars  14  ihMr  fiirni^hiriL;  a  princi|i;il  pr^rlionof  ihr 
^ndcf  Uib  i.'iii:rah!e  animaU  uf  a  lii^hrr  order  than  themselves 

•  It*  B«L«r*  fcyir  1  I'lhrw  TViiifi'.  Ill  '.lir  t'^lk  M  «rll  ai  nt  ihr  rir  »'»•! 
r^B  fif  vUvvIt  nf  «:.ca(,  vtiich  wciv  n:actl  fi-u'i)  wc^U  inuciilA!(.-«l  wttli    * 
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86  ruvoTioirB  amd  nrvnncrs. 

Those  infinite  armies  and  forests  of  locomotive  and  fixed  Polj-' 
pes,  that  give  to  the  ocean  one  of  t)ie  features  that  distingqpb 
earth,  have  their  mouths  surrounded  with  tentacles,  trheo  ex* 
panded  assuming  tlie  appearance  of  so  many  blossoms,  with 
these  they  collect  their  food,  which,  amonsst  the  more  nrinote 
ones,  consists  often  of  our  Infusories.  A  single  stem  dt  thme 
compound  animals,  having  often  innumerable  oscnla  or  mouths, 
requires  a  vast  supply  o?  food|  others  equally  compound,  as 
the  Ascidians  or  Alcyons,  by  alternately  absorbing  and  ezpd* 
ling  the  sea-water,  draw  in  with  it  a  supply  of  animal  m>d, 
consisting,  in  part,  of  the  creatures  in  question,  which  abound 
in  the  oceanic  waters;  some  of  these  have  a  common  organ 
for  this  purpose,  and  in  otheis  each  individual  of  the  system  is 
fitted  with  one ;  the  Molluscans  and  an  infinity  of  the  smaller 
inhabitants  of  the  ocean,  doubtless  al^o  derive  a  considerable 
portion  of  their  nutriment  from  them,  the  minute  Crustaceans 
probably  do  the  same,  and  many  insects,  whose  larvie  inhabit 
the  waters,  some  by  producing  a  vortex  like  the  rutatiHies,' 
thus  find  an  abundant  supply  to  carry  them  to  their  interme- 
diate state.  But  not  only  do  these  creatures  furnish  (M  more 
minute  animals  that  inhabit  the  waters,  with  a  considerable 
portion  of  their  food,  but,  it  should  seem,  even  some  of  those 
that  are  of  a  higher  Rrade,  and  larger  stature.  Whoever  has 
been  in  the  habit  of  keeping  gold  and  silver  fish,*  in  slasr  or 
other  vessels,  is  aware  that  they  require  no  other  food  than  a 
fresh  supply  of  water  every  second  or  third  day.  Their  nutri- 
ment therefore  must  be  derived  from  what  they  find  in  the 
water.  In  this  may  often  be  seen  minute  Branchiopods  swim- 
ming here  and  there,  sometimes  with  a  bundle  of  eggs  ap- 
pended to  each  side:  but  these  are  not  sufficiently  numerous 
to  form  the  whole  of  their  food,  the  water  must  therefore  con- 
tain other  nutritive  substances  which  may  contribute  to  their 
subsistence,  and  as  it  is  known  that  various  infusory  animal* 
cules  inhabit  it,  we  may  conclude  that  they  are  inserted  in 
their  bill  of  fare.  It  has  been  ot»erved  by  an  eminent  writer, 
speaking  of  the  gold  fish,  ^  The  water,  when  care  is  tak(!n  to 
renew  it  frequently,  appears  suflicient  for  the  nutriment  of  these 
fishes  during  many  months ;  but  it  should  be  considered  that 
though  this  water  appears  to  us  very  pure,  it  always  contain 
a  multitude  of  animalcules  and  very  minute  plants,  which  the 
fishes  are  continually  swallowing." 

When  Creative  Wisdom  covered  the  earth  with  plants,  and 
peopled  it  with  animals,  be  laid  the  fouodaCions  of^  the  T^t- 
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and  Animal  kingdnm;!  with  »uch  ai  were  most  easily  con- 
cfUbSe  inio  nutriment  for  the  trilieii  immedialel?  above  them. 
fir»t  pUnU  and  tlic  lir^t  animals  arc  scarcely  more  ihan 
led  mfileriik-91,'  and  appear  analcipucs  of  each  other;  and 
abiivc  them  in  each  kin^iliim  re preKnt  jointed  fibrils."     It 
Ur  and  worthy  of  notirc,  that  the  Creator,  after  the 
of  inanimittc  ni.ittrr,  prolialdy  fir^t  imparled  the  living 
ie  III  bodies  of  ihi*  siiiie  form  with  the  molecules  and 
into  which  that  matter  \n  rcMilvable,  thu<i  uniting,  by 
I  rhanicierH,  thinc^  ('*iM*iiiialiy  distinri,  and  preMrrving 
en  thill  wonderful  chain  wiiich  links  together  all  created 
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.very  body,  wlio  has  eyes,  is  aware,  that  vegetation  lakes 
upfMi  almost  every  suhsi^mre,  upon  the  bark  of  trees,  upon 
furks  iijNMi  brick  w:ill^  and  tiled  roofji,  ami  even  upon 
«h>-n  not  con^tanily  rieaned.  The  fir^t  plants,  that  lake 
c  their  Illation,  n«*u;il]y  look  like  (;reen  or  yellow  pow- 
whrn  ihcy  dei  uy  fiirnimi;  a  little  soil,  in  W'hich  others 
coft*{4ruou«  find  Miflii'lent  nutriment,  and  ho  one  nurcceds 
ihcr  liii  a  »uf&rient  |Mirtif>ri  of  soil  rovers  the  rock,  &c.  lo 
the  mc'ins  of  life  and  growth  to  more  perfect  plants,  and 
lo  arb->re%rcnt  one^  An  .-malo^ou^  prnrciM  takes  place  in 
die  «4lcr.  The  mahhr  r«r/«-  of  French  authors  makes  its  ap- 
pearanre,  and  other  ilydr.iphytcs  in  conjunrtion  with  the  In- 
foanrir'*.  (''-•n  .i.<<  it  wi*ri>  .1  tir^t  >«»i!  fur  the  Mip)N)rl  and  main- 
tciiaa'''-  "f  iiii'iiil  lifi'.  If'i'li  tur  thu^i'  wliii-Ji  denvi*  their  nutri- 
ment fr^-K  V'-L'*  t.ili!e«.  a:i.J  tl|.i«t-  lh.it  fii-d  on  hrinifs  of  their 
•n  r  i^<^  Th  1I  a  iin.ri^'  1.  up  i-  is  pnivhlf-ii  fur  hi;;hor  formn, 
sad.  -)!  1  '.*!.  ('if  lUr  li  ;::i<^! :  .hhI  .1  t-ililo  is  spr«-:i(i,  both  on  the 
einh  I'  1  .-I  l*>ir  u.i!i'[s,  |.ir  r\fry  liviiin  lliin:^,  from  that 
wHch  tf**-'  '-V'*  r.irinul  tJis«-.iVi  r,  tn  mun,  the  head  and  kin*:  of 

•i        •  " 

Ho*  \%>:.  I'Tfiji  f'linl  ai!  'r.iM"  i«i  iliat  Alini^^htv  B*'ii»!;,  who 
thain.ii*  .!  ib'ii;^'^  <!••{•' ihIi  Ml  uj) m  iMt  h  hIIht.  arul  h.i^cd 
the  «!•  '•o  \«><r.!.  Ill  'hi;  tlirn-  jrnii  departments  into  which 
wtiT'  :*  :...•!•'!.  ii[i  III  .III  iii\;H,h]f  l)a'«i«,  aiiil  in  wlm  h  rohe- 
nos  I.. :  .  ••  xTv  niai!il  i.ii' il  hy  tlnt^i'  |Hii«ers  wlit<  h  (itNi  has 
p*'ri  !•  r  .  .  r«  \n  \Ur  |'Ii\m«  .i1  wiirld,  and  by  uhich  he  still 
SClic-'    .  ;  ,1    uii:v('rM*  uf  t'XtSli'iic  e8. 

t    fv   J***!-    ■     ,   fr^k'W.^J   Mill    }t"f%tt9. 
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Functions  and  Insiincls^    Polypu^ 

The  tribe  of  animals  to  which  we  are  next  to  direct  our  9lU 
tention,  though  not  invisible  like  the  last,  are  almovt  eqully 
concealed  from  our  view  by  (he  medium  that  they  inhabit;  ao 
that,  with  (he  exception  of  those  that  abound  in  fresh  water* 
and  are  easily  kept  alive  for  examination,  the  great  body  of 
them  inhabiting  the  ocean,  can  seldom  be  studied  in  a  liviiig 
state.    All  the  polypes  are  aggregate  animals,  in  which  they 
difier  from  the  majority  of  the  preceding  class.    The  moat  im- 
perfect of  them,  as  ihe  sponges  and  some  of  the  alcyons,  aeem 
to  consist  merely^  of  a  gelatinous  mass,  without  any  organfof 
prehension,  which  by  its  alternate  contraction  and  dilatatiOii, 
imbibes  or  sends  out  the  water  from  which  the  aninml  derives 
its  nutriment ;  but  the  great  majority  have  a  mouth  furnMbed 
with  arms  or  tentacles  varying  in  number.    These  are  de^ 
scribed  as  tubes,  filled  with  Quid,  expanding  at  the  base  into  a 
small  cavity,  which  when  contracted  necessarily  propeb  the 
tluid  into  the  tentacles,  and  thus  extends  them;  but  when  the 
tube  contracts,  the  fluid  flows  back  into  the  cavity,  and  the 
points  of  the  tentacles  converge  over  the  mouth. 

These  parts  arc  not  only  organs  of  sense,  but  also  serve  many 
other  purposes,  particularly  those  of  prehension  and  motioD; 
.ind  they  very  probably  assist  in  respiration,  which  appean 
evidently  connected  with  the  alternate  contraction  and  expan- 
>ion  of  thase  animals.  They  are  also  so  constructed  as  Co  lay 
hold  of  every  substance  that  floats  within  their  reach,  whether 
by  means  of  any  gummy  excretion  like  bird-lime,  as  some 
.suppoc^e,  or  whether  they  are  furnished  with  very  minate 
suckers  by  which  they  can  adhere  to  any  substance,  has  not 
been  ascertained.  Trembley  observed,  that  when  the  common 
polype  of  fresh  water  touched  any  little  animal  with  one  of  its 
lonp;  tentacular  arms,  it  was  immediately  arrested,  and  in  spite 
of  the  most  violent  eflibrts  to  liberate  itself,  which  he  compai^ 
to  those  of  a  tish  that  had  been  hooked,  was  held  fast,  and 
carried  to  the  mouth  of  the  polype  and  swallowed. 

The  body  of  polypes  is  formed  of  a  k'mi  of  inspissated  mucu^ 
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^iib  rnnrufpill y  ain;loincratocl,  and  probably  ncrvoin  molcculet 
«^f«ally  di»lributL*d;  it  is  cuvcrcd  by  no  skin,  is  extremely  con- 
traciiir.  and  fbrira  nn  nlirnrntary  ftar  open  Rt  one  end.  serving 
telh  fur  moulb  and  nn.il  pa^siii|;o.     The  (tpml  dMribulion  of 
fM^r^oui  nioleruU-i  lhrou;;h  ihc  whole  NuhsUinre  of  the»c  ani- 
mals, will  accounl  for  iheir  extreme  tcniiriiy  of  life.     In  fiict, 
ihb  aaifomi  srehtinotM  niaM,  uhirh  is  without  any  organized 
•irvrrare,  may  Im;  regarded  an  n  kind  of  primary  substance, 
mkiek  po»e#>€-<  rharactiT^  in  some  respects,  common  to  both 
aatffial  aifd  vr«!Ctiible  matter. 
Thbfubitanre  withniit  any  nervous  centre — though  nervous 
re.  one  would  lliiitk,  must  be  in  moHt  force  round  tbe 
where  the  lenlacle^  are  in  action, — vet  full  of  cerebral 
ittcr.  i^n%ible  ti»  the  light  without  any  or^an  of  sight;  ex- 
ly  irritable;  alternately  contrartin{j;  and  expanding,  and 
^vin;;  witliout  any  apparatus  of  muscles;  with  no  trace 
inrzation  but  the  tubular  rays  that  tturround  its  inoutht 
apf«jir  to  |M*rf(irm  the  office  of  eyes,  hands,  feet,  and 
i;  tliii  tin^uUr  snbManee  lends  a  clew  to  furm  the  class 
lo  (Mrrr  acrordinc  to  the  circumstances  in  which  it  is  placed. 
I.  In  the  common  Potypes^  of  our  ditches  and  stagnant  wa- 
il is  a  naked  branchiri|;  elementary  sac  or  canal,  without 
^  BOteriMl  support,  and  endued  with  powers  of  locomotion. 
S.  In  ih^  -Wiiz/nrpiif fj»  and  c>th«?r^,"  its  Maker  for  mighty  pur- 
kx%eriib!f  <1  llir  nnirnal  to  furrn  for  itself  a  fixed  ralrurc^ous 
or  {'^'ypi'y  *^^  it  I**  r:illi*d,  consiNlir;;ofirnof  iitriumrrabJo 
'elk.  enc^  •  i>iit.iinin^  a  separati*  initividiial  with  its  mniitli  and 
wataci^*.  ufnl«.-.l  !•»  ihf  mTieral  Imclv  at  it*  otiirr  exlri'milv, 
ttd  caKh  Mith  an  i-xtf-rnal  a^MTturc,  by  wliirh  thry  are  pro- 
trvAed.  ainl  •-\;iri>l  liki*  a  flowrr. 

1  fn  tti«'  (  Till  .ifid  aliinitii's,^  it  forms  an  internal  rnirare- 
•«iii«,  v\l..(h  it  f*rivf*ltip^  a^  ihr  haik  clo('<i  ihr  Xrvvi  it  is 
fti«d  by  ii«  Kit  likf  ihi-  pri'reilin:;  Inlw:  and  frnTii  (lii^  rrnsl, 
^  Uri,  ftj"  li*n!i<  ijlifrrous  mouths  of  the  im»!\|  fs  rriiiriri'. 
••  *»T%e  *\r'  ix.*  :ip[HMrK  articul.iten. 

In   i»i''*i'  two  I.I'll  tlir  ba^e  by  whii  h  tlif*  "f  mp'^und 

n!  r%  Til-  I  !'i  i.ifk«,  or  olhtrr  suIihI.iiw  e*>,  expaiiit*^  lik«'  the 

*•«  or  r  •»!  •  f  a  Xnr  ;  and.  by  ibcir  ramifiralioii.^,  these  \x>- 

7^  »h  !K«  r  Ihr  |"»'ypiry  is  iztcrnal  or  internal,  nniiibles 

i  Th^  S-  i/'i*  and  JILyons*  ha\e  b(en  i;enerally  arranged 
*<h  the  list  Order,  but,  frum  M.  Savign^'s  observations,  it 

-  Byh^  r.'tj.w  fiAMo,  kc.  3  iMmfUifrrmt  LftfiL 

•  -mUajfTj,  I  am.  4  3^tiyia.  5  AU^cmum. 
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appears  that  certain  of  these  animals  have  neither  sIobmcK 
mouth,  nor  tentacle  the  animal  life  of  which  he  thinks  mighl 
be  disputed ;  but  Mr.  Bell  has  discovered  that  tbej  altemaielj 
imbibe  and  expel  that  fluid,  which  seems  to  prove  their  animal 
nature.  Perhaps  they  ought  to  be  considered  as  nearer  to 
vegetable  matter  than  the  other  polypes. 

K  Other  Akyona}  seem  to  have  a  more  complex  organia-^ 
tion  than  any  of  the  preceding  polypes;  they  are  slated  to 
have  eight  parallel  stomachs.  Only  four  genera  belonging  ta 
this  (>rder  nave  been  described,  and  its  proper  station  seems 
doubtfuU 

6.  In  the  Sctt-Pen,  and  others,*  the  animal  envelooa  «a 
axis,  as  in  the  third  Order,  and  has  a  tentacular  moath^  duI  it 
is  not  fixed  by  its  base.  The  greater  part  of  these  animals 
float  in  the  waters,  but  others  remain  at  the  bottom^  either 
upon  the  surface  or  partly  plunged  in  the  sand. 

Polypes  are  invariably  aquatic  animals,  some  inhahithig 
fresh  water,  but  the  great  body  arc  marine,  and  most  mime* 
rous  in  tropicai  seas.  In  very  high  latitudes,  only  ceUariusi^ 
sertularians,^  ^Icyonfi,  and  some  sponges  occur,  and  is  ths 
vicinity  of  volcanic  islands  in  the  Polar  seas,  corallineB  and 
gorffonians.  These  multiply  a  little  from  G^  to  V'  N.  L. :  thsiv 
as  they  approach  the  tropics,  the  coral  reddens,  and  the  onuid- 
rcpores  whiten^  and  at  33^  they  attain  their  full  pollers  of 
growth  and  multiplication.  Some  frequent  the  mouths  of 
rivers,  where  there  is  a  conflux  of  fresh  and  salt  water.  Some 
love  atmosphrric  influence,  while  others  avoid  it.  The  marine 
ones  frequently  plant  themselves  on  rocks,  in  difierent  aspects^ 
often  regulated  by  tbc  climate.  They  rarely  expose  themselves 
to  violent  curreuts,  or  the  direct  shock  of  the  wavef^  They 
are  often  found  in  the  hollows  of  rocks  or  submarine  grottoes, 
and  in  gulfs  where  the  water  is  less  agitated. 

It  was  observed  above,  that  the  Infusorics  present  some  an- 
alogy to  tbc  scc<ts  of  vegetables;  the  polypes  go  farther^and 
represent,  often  most  exactly,  the  developed  plant  from  the 
tree,  by  alinoNt  nil  the  intermediate  stages,  to  the  fungas.'  at 
least  the  fixed  polypes:  these  appear,  as  it-were^  to  takaroot, 
to  send  forth  branches  which  proiluce  seeming  blossoms,  com- 
posed of  what  appear  to  be  petals  arising  from  a  calyx,  ar* 
<Tingcd  sometimes  in  a  single  and  ut  others  in  a  double  circle, 
and  in  some  including  the  semblance  of  stamina ;  they  are  also 
\QTy  sensible  to  the  light,  and  turn  to  its  source,  and  Uke  plants 

1  Poi^  fubifiri,  Ufa.       2  Poiypi  fuUante$^  Unk  S  CeUnki^ 

4  ArluiMm  ^  Plati  U. 
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mm  vndilj  propagatod  bj  ruilinp  andbudi;  ao  that  all  (he 
oUer  ftatvralkta  regarded  Cheni  at  rearplanln,  wiilMMit  appa- 
nmiiy  twpecting  iheir  auiinal  nature.  Ancient  naturalnti 
B  very  apt  to  mitCake  anak^ical  retcmblMiicei  (or  nroofa  of 
iljr,  but  in  Ihc  pmgreM  ur»ciefice.  uhen  natural  objects 
Mbmitted  Co  a  ttricter  exHinination.  more  correct  ideai 
aabalituted  for  IhcMS  m^takcn  onc»,  and  the  SfJOfihytef» 
•r  paljrpet,  were  genrrnllf  ndmittcd  to  bv  real  animak,  tliough 
after  Linnt,  Mill  rusHrdcd  ihcm  ai  nc^mething  between 
and  vegetable.  Trrmbley  was  one  of  the  firtt  who 
jDcd  their  animal  nature;  he  mw  the  frenh-water  poly- 
'  faj  neana  of  their  kxig  tcntaciei,  teiac  and  swallow  cer- 
gnifaa»  and  aho  many  minute  EtUomuittracunM^  common  in 
water.  Theie  polypes  no  used  their  tentacles  as 
ly  to  indicate  a  decree  of  volition.  KomeiimcN  using  one 
times  many,  as  cirrumMances  required.  When  they 
'  their  prey,  they  contracted  and  gave  a  curve  la 
oq^ana.  so  as  to  brini;  it  near  the  orilice,  or  mouth,  at 
extremity,  \»hich  then  began  to  open*  and  the 
they  bad  caught  wan  gradunlly  absorbed.  He  has 
attack  small  fikhe%  abm  worms,  birw,  and  pupsi  of 
of  slug^  entraib,  and  even  piecen  of  meat, 
riae  polypes  arc  equally  nivenoufl  with  the  river 
fiwding  upon  whalcvfr  they  can  biy  hold  of,  sometimes, 
afce  the  wheel- animals  or  rotatories,  |irtNlijrjii^  :i  vortex  in  the 
water,  and  thus  cau^int;  a  tlow  to  ihi'ir  niouiti  itf  the  infiisory. 
other  animnlcule^  roniaincil  in  (hnt  elumenl.  It  in  to  be 
that  llieto  in h libit  :i  roni'non  Iioum*,  from  wliirh  they 
•rpArAtc  thcinM'lvrs;  their  sole  rliarat'tiT  is  that  of 
attaclicft  to  an  anifriatcd  rT<a!c«,  jio  lliat  I'ai  h  individual 
partakrv  oftlie  life  ctinimnn  to  iIht  uholc,  anil  aUo  of  n  sepa- 
rate life,  indrprrident  of  that  of  if  e  olhorn.  Yi-I  ihr  nutriment 
itet  one  of  ihcuc  indivuiuaU  t::ke«,  cxti'iuK  its  influence  to 
the  mo!it  distant  frorti  the  pl.irr  it  o«'(-u|ii(^ 
Ha  vine  m.idc  ih-'^c  geiHTal  remark!!,  I  •«liall  next  give  a 
iorv  of  ionic  of  the  tuikt  known  and  iimynI  intrrcstini;  species. 
I.  Yhr  rnmnvin  |N»l\pcK  of  tta^nant  \v.ilir<,  belnriuin^  to 
tkejim  Order,  have  met  with  .in  adniirabic  historian  in  M. 
Trwmbley.  ami  what  1  have  to  rorninun irate  with  respixt  to 
ill  be  chiefly  deriveil  from  hirn.  With  n*|S'-irtl  to  their  rr- 
,  it  ii  by  cernn  and  culim^  Thi*  forriM*r  is^ue  gradu- 
ally frooi  the  body  of  the  parent  pilypc,  a«  iho  trunk  of  a  tree 
ibrth  a  branch.     The  bud  ttiat  lonm  the  commciicemeot 
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^     «.  «..  ^pdiitiuaiion  of  her  skin,  and  iu  stonruidi 
.^  u.»*x.  '^      -«"  **w  '-akus  her  food,  the  bodies  of  her 
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^-.te    :aM  .  •  .'idaitt  themselves  as  if  they  had  takai 
•u    'luttims  mil  tbe  food  mat  be  seen  paaring 
tr «  iMi'-      ^fter  tiiej  have  grown  thus  as  bmnches 
.»t.     .u  '  •efi  'wve  pu>hed  forth  germs  themselves 


*t:iiiBctve»  *r(jm  the  prent  stem,  and  become 
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.  .;...^«  Mi.  ^  'hi»  mode  of  eeneration,  in  the  spaceof 
^.i^^ic  luivfje  may  be  the  parent  of  a  million  of 
^....  .>^  '>«Hioiey  observed  some  long  branches  of  trees 
,w  t«.eu  iiiu  ne  water,  which  he  describes  as  being  as 
«  V  M«^  i»  I  !x?ruke  of  hairs ;  and  that  though  their  in- 
..  jv  ..>  .ta*'  ^tfte  At  work,  there  was  no  confusion  anwogit 

;i«    •«.»<    iiiinals«  as  is  well  known,  do  not  multiplr  loklj 
.  .N.  *u.   ii90  by  cuttings,  as  they  may  be  called;  their 
Mj  il^lluct  with  life,  that  nothing  appeara  able  (o 
ircuinstance,  perhaps  arising  from  the  nervoM 
.which  it  seems  almost  to  consist.     If  divided 
,.>.   Mch  se^ent  will  become  a  distinct  animal, 
t    iiiiacle»  round  its  upper  aperture,  and  close  the 
I  It  is  divided  longitudintiity,  each  half  will  form 
i<i)c  in  an  hour,  and  begin  to  ply  its  tentacles  in  a 
^     ..  .    i    iivided  into  longitudinal  strips,  instead  of  the 

^     , 1^    n,  asi  in  the  former  case,  each  sirip  becomes 

.  I.         .:w.  i   ubc  is  formed  within  it :  and  what  is  still  more 

,  ..:.    niu  socms  next  to  a  miracle,  these  animals  may 

..  .     i.Miic  out.  like  the  finger  of  a  glove,  without  de< 

^    .  :K.    lH.'ir  vitality,  their  power  of  producing  germs, 

...  .1...4;.  ^vvallowing,  or  digesting  their  food;  so  that 

>«>'v'i  1>  speaking,  neither  a  within  nor  wUhouU  both 

^.v .  *    »    »»^»*   !ilinientary  canal  being  equally  fitted  for  di- 

<  M,.v    iw^wever,  is  not  so  entirely  anomalous  as  il 

;>.  >ti\^^^  apjH'ar;  for  cuttings  of  some  vegetables,  if 

;'  :.^    1..  ..vtlv.  %^iH  take  root,  the  top  bearing  the  root, and 

iw  [)ianohes  and  inflorescence. 
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sh.    !i.v»-**»*'^'i'  lH>lvpe  usually  remains  fixed  by  its  closed 
^v..  *    ^*  •**^*  *t^*^  hom  which  it  seldom  moves,  exhibiting 
,  i...    i.uc  yti  .tti  animated  being  than  the  motions  of  iis 
v%.Kii  Ibo  want  of  light  or  heat  causes  it  to  shift  its 
I  uovvM  sJowly  by  fixing  alternately,  like  a  leech»  its 
Cvy»"^i"i  uiil  10  «hrtt  it  is  moving  upon. 
^*iH,   iMjvua^  ol'  the  marine  polypes  are  attached,  in  some 
^  i   iilc^iwai  support  formed  by  themselves,  which  is 
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caM  by  Amoarrax,  Lnmnirk,  and  other  continenliil  writeri, 
Ihair  Paifpmnf;^  aiid  thej  are  none  of  them  locomotive  except 
Ikt  kit  order. 

4b  The  Polypes  of  liie  sfrom/  Order,  (he  sheathed  polypes 
•f  lawrck,*  as  the  moNl  initK»r(anl  and  intcTenling  of  this 
of  tlie  animal  kingdom,  I  wUh  to  leave  last  up«)n  the 
Rieffiory.  I  ^llHll•  thcn;rnrr,  next  ninkc  a  few  brief 
itions  upon  IIki^  sponiim  and  alryon^  that  hnvo  no 
and  form  ihc  fuurlh  Order.  The«e  nre  inrlnded  by 
liMBArck  aoicingftl  thom*  ju^l  mentinnrd.  hut  thry  appcsnr  not 
fmfmri^  to  tielmie  to  ihorn,  niHl  to  Ikivc  a  Mill  more  simple  or« 
HBHsatMNi.  In  this  iribf,  as  was  before  nhM^Tved,  nulrilioil 
wunm  carried  on  by  a  kind  of  ^vstolp  and  diuMnIc,  llic  sra-wa- 
■r  beM  allrmalcly  ahsiorlied  «ind  rc-ierted  by  the  tubes  com* 
Mg  the  substnnce  uf  the  s|M>ii]|ce,  Ihcy  having  no  organs  to 

their  food  in  any  cnhur  wny. 

Maiijef  ibese  pniductiunK  .ire  remarkalile  fi»r  being  hollowed 

illy,  and  in  their  external  »hape  riftemblini;  cu|>s,  bowls, 

t:  several  eigantic  s|iecimens  of  this  kind  were  col* 

n  India  bv  ine  laic  lanKMitrd  Sir  Stamfurd  Raffle*,  to 

iodrfatigable  exertion^  judiriouii  arnin^iements  and  un- 

artfour  in  her  chu^k*.  Mriciirc  n  h»  deeply  indebted; 

by  him,  with  the  re^t  of  his  valuahle  collcctiotis, 

la  tbt  Mweum  of  the  Zoiiktisiciil  Siiciciy,  wlicre  fhcy  are  now 

la  be  oecM.    Their  general  strurture  al«n,  rs  well  as'  form,  fits 

br  receiving  a  laree  quantity  of  water,  as  well  as  for 

rilh  it«  in  prnportirm  to  the  pro^tMiri-,  when  received: 

ia  tbe  hving  nninvil,  thi«  pri>fiure  i«  |>riN|iireii  by  it4ex|vinsion. 

What  parlirulir  ruiirlion,  or  ortin'.  ha<«  hivrxlevolved  by  the 

ll-«f«ei*rralur  up«>n  tbcM*  iOM>|)hyi<-«<,  winrh  arc  produced  so 

rsfidly.  and  in  aucIi  nuniUT.4.  on  the  lud  of  ihi*  o^enii  and  its 

skIs,  has  not  been  aM*i  ri;iiiii*«l      A 4  in  iho  cn^  of  a  \ns%  va- 

ntlT  of  other  marme  animals,  thrv  nrohahlv  deri\c  llieir  na- 

from  the  conlenlfn  of  ihi*  wiitt*r  •ibM»rtKMl  by  fhi-ir  tubes ; 

^  may  contribute  th«*ir  part  fn  iht*  (li*|Mirnfion  nf  ihe  oceanic 

VMCTK  and  li>  the  n)ainlen.'inre  of  ib^*  c<|iiilibriiirn  amonf^t 

^kar  mba^Mtanti,  however  niinnfe,  utiich  i<  niTc^^ary  lo  the 

l*stnl  «f  Ifire.     I)btibllf'!i<(,  in   ihiir  rrratinn,  lie  wlin  inba- 

^'i  Rlrniity.  to  who«c  view  all  linn*  ii«  well  n^  all  «parc  is 

FHmi,  had  in  view  the  beiielit  of  bi^  creature  man,  to  whom 

•^  tcm  a  scry  useful  pre«*»nl,  and  which  he  ha*  long  ap- 

pW  (fi  hi«  pur|M»4.*^     S|Hini;e^  were  in  u»e  i\%  early  a»  Ari»- 

i^lt'i  Lmr,  when  the  people  that  employed  them«elves  in  col- 

t  Pr    f^fpitr.  3  FiJypi  mtcimati. 
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tocting  them  observed,  that  when  they  nttempted  to  plpdc 
them  up  they  appeared  to  resist,  whence  they  concluded  they 
had  some  sensation.^  They  now  form  a  very  coosiderabb 
article  of  commerce.  The  fishery  for  them  is  chiefly  carried 
CO  in  the  Mediterranean!  particularly  in  the  Grecian  Archipi^ 
laga  The  collection  of  them  is  attended  with  danger,  as  Inej 
are  fixed  to  the  rocks  at  the  depth  of  several  fatlioma,  so  thai 
thespon^e-fishersmust  be  excellent  divers.  TourneibrtsayaytlMil 
no  youth  in  these  islands  is  allowed  to  marry^iill  lie  has  gives 
proofs  of  his  capacity  in  this  respect  AnuHigst  plant*,  aa  Mr. 
W.  S.  Mac  Leay  has,  I  think,  remarked,  sponges  preseataoaw 
analogy  to  the  puff-balk* 

6.  Aji/lh  Order  of  polypes,  worthy  of  attention,,  is  thai  ta 
which  the  red  coral  belongs,  in  these  the  animal  instead  of  ba- 
iog  covered,  or  in  any  way  sheltered  by  its  polypary,  iovatia 
it  completely,  so  as  to  form  a  kind  of  bark  over  every  pariaf 
it;  on  this  account  the  name  has  been  clianged  by  writenoB 
these  animals,  and  it  is  denominated  their  nxit,  since  upoa  it 
they  are,  as  it  were,  suspended,  and  run  their  prescribed  raoi^ 
This  axis  consists  of  a  much  more  rigid,  solid  and  lapidosa  aab» 
stance,  than  the  polypary  of  the  really  sheathed  polypea»  pr^ 
tenting  when  polished  the  smooth  substance  and  lustre  of  muw 
ble,  without  any  appearance  of  pores  or  other  orifices — whm 
broken  it  exhibits  the  same  kina  of  fracture  as  a  stick  of  ral 
aetling-wax ;  this  description  refers  particularly  to  the  red 
coral,^  for  in  some  other  genera  belonging  to  the  Order  the  axis 
is  jointed,^  and  in  others,  very  flexible.'  The  sheathed  corat 
lines  appear  in  some  sort,  to  be  analogues  of  those  animali 
whose  bodies  are  covered  and  defended  by  an  external  crust  or 
shell,  like  the  Testaceous  Molluscans,  the  Crustaceans  and  tha 
Insects;  while  the  tribe  in  question,  especially  those  having  a 
jointed  axis,  prqtent  some  analogy  to  the  vertebrated  animaub 
in  which  the  muscles  cover  the  bone&,  It  should  seem,  fraai 
the  solid  and  compact  substance  generated  by  them«  that  tlieaa 
Polypes  absorb  from  the  sea-water  a  greater  quantity  of  tha 
matter  which  is  converted  into  carbunitc  of  lime  than  the  resi 
of  the  class,  so  as  to  enable  them  to  condense  it  into  t&e  sRiall- 
est  compass,  and  therefore  Providence  has  gifted  them  with 
the  faculty  of  making  up  in  vir/f/e,  so  to  speak,  what  they  may 
want  in  volume,  A  single-stemmed  species,  however,  belong* 
ing  to  the  flexible  genus  Aniipaihes^  found  by  Professor  Eaeb* 

1  Ariitot  Hut.  dttim,  B.  i.  c  1,  comp.  B.  v.  c.  1& 

3  Lyeoperdon,  3   CoraiHum. 

4  JnSf  &e.  5  JntipathUf  Gorgomim. 
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on  the  north-weit  coast  of  America,  was  ten  feet  long. 
tonU  or  fansc  hw  which  the  common  coral  is  atiiiched  to 
Ike  rocks,  as  indeed  is  the  chms  with  the  wliole  section  to  which 
at  fcctongi,  b  rcmarkablj  expanded;  it  rises  at  finit  with  a  sin- 
g|k  Sinn  of  %ar?ing  magnitude,  which  MMn  divides  into  a  small 
of  br.'inrhn,  in  their  turn  dividing  and  Mibdividing 
larly  into  a  great  number  of  oihem,  so  as  to  n*semhle  a 
shrub,  rising  to  the  height  of  about  eighlrrn  inches^ 
pearis,  thin  is  the  mo^t  precious  production  of  the  ocean, 
Ims  alsrayii  licen  a  valuable  articir  of  commrrro.  As  well 
llie  rnmmon  »ponge,  it  is  principallv  the  produce  of  the 
Mediterranean,  and  is  formed  with  such  rapidity,  that  a  place 
has  lieen  quite  exhausted  by  the  ciiral  fishermen,  in  the 
of  a  wry  few  years,  is  again  replenished  with  it.  Il  is 
probsblj  enablf'-d,  by  its  brond  well  fixed  \m%c  and  rigid  axis, 
li  sriihstand  the  violent  action  of  the  strong  currents  of  the 
m  jmH  mentioned. 
8b.  The  Floatimc  Poiypes^  which  form  I^imarck's  last  order. 
r  difler  from  the  coral  in  l>eing  locomotive,  and  sometimes 
*  ing  freely  about  in  the  sea.  though  some  usually  remain 
ry,  but  never  fixed.  Their  oviform  gcrm«,  like  those 
m  oitier  marine  polypes,  are  ejected  by  the  mouth.  The 
'Bd  species,  from'  iL«  singular  resemblance  to  a  quill 
plume*,  is  called  the  M*a-pen.'  Il  is  a  phnnplioric 
animal.  »nd  enirl!i  a  lii;ht  m  brilliant  th.it  by  it  I  ho  t'l^hrrmen 
the  fi%hes  swimming  near  it.  mi  ns  to  be  able  to  cast 


TSe  %Mft  nt;mhfT  of  marine  animiU  that  are  endued  with 
t  remarkible  f.irnily  of  emitting  liuht.  indirad*  that  it  an- 
•nmr  imporl.in!  purjKiM*  in  thfir  enwioniy.  A  fart  ok»- 
cd  by  th**  t-rlrhratrd  Vivii»:iliir  IN'ron,  renders  it  probahlc 
I  its  ohjrrt  i%  Hflrnrr :  he  rrmarknl  (h.it  when  the  Atlantic 
'  wn%  irnl.'ileil,  as  well  ai  when  it  was  rnntrarted.  il« 
rr%rpfjre  \\a%  aucmented.  A  variety  of  hy|Mithe«es 
rcBpf'ct  III  the  phojiphf»rL*«trrnro  of  the  o«'ean  have  been 
Marted :  it  firat  it  Mat  attributed  tn  the  revolution^  of  the  earth, 
toelectrif /\.  il*'.:  then  to  putrc^trent  marine  animuN,  which 
errtainJy  d>>  emit  lii;hi:  but  it  is  now  genernlly  known  to  be 
proper tv  of  a  variety  of  the  more  frail  inhabitants  of  the 
ryl  tlif  a'xive  renuirk  renih'rs  it  extremely  probable  that 
wmM  eiven  tliem  bv  their  Oealor.  to  defend  them  from  the 
•Stack  of  thtrir  encnnc*.  whom  a  sudden  aii^menliilion  of  the 
ty  of  tiieir  light  may  frighten  from  their  purpose. 

I.  IP 
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2.  But  the  mott  celebrated  polypef,  and  thoae  ipvhicb  jno- 
duce  the  most  wonderful  effects  in  some  parts  of  the  globe  Ihal 
we  inhabit,  belong  to  the  section  in  which  the  pdjparf  is 
lamelliferousy  or  having  the  star-shaped  oscula,  or  moutlii  mm 
which  the  polype  exerts  its  tentacles,  lamella  ted  or  divided  imp 
various  channels,  separated  from  each  other  by  elevated  pnh 
cesses,  resembling  the  gills  of  a  mushroom :  these,  with  seve- 
ral others  related  to  them,  Linn£  regarded  as  beloDging  to  im 
Eenus  which  he  denominated  Madrepara^  but  which  Laonarpk 
as  divided  into  eighteen  I  It  is  amongst  the  species  of  this 
genus,  even  as  circumscribed  by  the  author  just  mentiooedf 
that  we  are  to  look  for  the  polype,  which  is  instructed  by  its 
Creator,  not  only  to  erect  rocky  reefs  of  vast  extent  and  won- 
derful solidity — which  often  arrest  and  perplex  the  coune  of 
the  navigator,  and  greatly  increase  the  penis  of  navieatioD^ 
and  submarine  mountains  that  keep  gradually  diminishing  the 
mass  of  waters,  but  also  islands,  which  emerging  from  the 
ocean,  in  process  of  time  are  covered  with  vegetatioo,  and  fit* 
ted  to  receive  and  maintain  an  animal  population  whh  mao  at 
their  head.  The  species  principally  engaged  in  this  great  work 
is  the  coral,  called  by  Linn£  the  mwricaUd  Madrepore^  and  ge- 
nerally known  by  ihe  name  oi  while  coral;  but  Lamarck  seeu 
not  to  have  been  satisfied  as  to  this  species,  since  it  is  cxcIikM 
from  his  list  of  madrepores,  though  he  refers  to  four,  if  not  fivei 
varieties  of  it  as  distinct  species.  Its  polype,  though  so  cele* 
brated  for  its  wonderful  works,  seems  to  be  unknown.  Ram" 
phius  however  has  described  that  of  the  fungus  Madreportt 
and  recently  an  Italian,  Vincent  Rosa,  whose  descriptioD  I 
shall  copy,  another  species. 

**From  every  cell,'*  says  he,  "issues  a  cylindrical  animali 
resembling  an  intestine,  transversely  wrinkled,  about  half  hu 
inch  long  and  two  lines  in  diameter,  and  of  which  the  upper 
extremity  or  mouth  is  surrounded  by  about  twenty-two  very 
short  tentacles.  These  animals,  which  are  pendent,  because 
this  madrepore  is  always  fixed  under  the  projections  of  the 
rocks,  and  vibrates  at  the  will  of  the  waves,  are  always  of  ft 
lively  orange  colour,  they  contract  as  soon  as  they  are  tovichcd, 
and  they  die  upon  being  taken  out  of  the  water."  Whoever 
examines  a  fragment  of  the  poly  pa ry  of  any  of  the  varietief  of 
white  coral,  will  find  it  to  consist  of  innumerable  radiating 
tubes,  variously  intercepted,  all  of  which  appear  to  issue  froip  a 
CommoQ  base ;  these  are  the  receptacles  of  the  general  body  of 
polype,  while  the  connected  inaividuals  with  th^ir  blMioma 

1  Mklin^ora  murietUa,    I^lat*  II.  Fi».  1. 
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nhftbil  an  iofinity  of  edit  opening  extrnmllj,  from  which  the 

~  '  »  »ll€  to  collect  lln'ir  flMMl. 

•eeflWfiKlj  ioNgnificnnt  crenturen  here  deseribed,  and 
eem  ■■  liHle  anininlixcd  as  any  nninvil  can  be  to  retain 
a  ffifM  10  ^hc  namc'v  all  whoie  means  of  notion  are  rnnfiiicd  1o 
Imlaciea,  ami  wIkmc  sole  emplojnienl  appcara  lo  he  the 
and  ahM^qiiion  of  ihe  bein^^M  that  form  thuir  focMi,  are 
br  their  Creator,  to  construct  and  rear  iiii|j;hiT  fall- 
the  boMiin  of  the  deep.  He  lian  to  orpennijeed  iliem, 
frooi  their  f«ad  and  the  wnten  of  the  orenn,  which  by  a 
eipaiMun  and  continclitin  tlu'Y  ali%r)rb  and  expel,  they 
Med  lo  Mparate,  or  elahuraic,  calcsireoun  pnriiclet 
Mh  which  ihey  build  up,  and  are  continujilly  enlnr^ini;,  their 
tffwclarei;  (onning  them  into  inniinMTablo  celbseach  inhabit* 
•d  by  an  iiidi%'iiliial  animal,  which  however  in  not  iiiMilated 
fparaled  from  iIil*  iKireni  InmIv,  but  rornm  a  pnrt  of  a 
headrd  and  many  mouthed  nmnKtcr,  which,  at  every 
•  is  rollectini;  ilie  means  of  Mill  iiMTeasiiiK  iU  coral 
■aUrg.  and  thus  it  goirs  on  till  it  \m%  Airmfsd  a  habitHlicm,  not 
w  iladC  butt  as  1  ftaid«  fur  man,  in  llie  mid^t  of  the  world  of 


Oaa  of  their  most  celebnited  historian*,  Ainnureux,  thusez- 
himpelf  upon  (hi<i  part  nf  llit-ir  hi<iinry.  *'iSomr,  by 
or  af^tfregalion,  furm  a  loni;  narniw  rid^e  or  reef* 
vfaicb  eaiends  umntcrruptcdly  neveral  degrer«i,  np|in«iii|r  an 
[>g— bic  raniparl  lo  the  great  currentMof  I  he  M*a,  which  it 
»c%,  tlie  no)  ill  it  y  and  nia^n  it  title  of  whirh  inrreases 
4ailv.  sSiNTit:timi*4  llii!i  lim*  of iiinilri*iH>rii'  rofk^  assuriic**  a  cir- 
cuMf  iorm :  the  (tulype^  lli.il  inliatiit  it  irrailii.iily  elevate  their 
mrkir  di»i-limt2  to  tin*  ^urfiirt-  ol  ihi*  mm,  unrkiiitj;  ttieii  in  a 
ibHirrrd  baMii,  thyy  little  by  liiili-  till  up  lU  \f»i(l«.  tiikiii;r  ihe 
prer^utitNi.  Ikiviuier,  \n  le:ive  in  I  In*  i)|i;H'r  p.-irt  of  i|ii^  ifii|Niie- 
irmufte  wall  operiinu!«  by  which  ilu*  v«aii'i  «aii  enter  jiikI  retire. 
■»  a«  ill  reiii-w  itMrll.  .mil  tiirni^li  Ibrtn  uirh  a  i*iii)«kt.int  Mipply 
of  ibeir  alirn«-ni.  and  u(  the  niit«ri:it  with  whirli  they  erect 
tfaear  hahit^tion." 

Tlley  d>i  iKit  always  derate  th«*ir  (•'>lv|Miii'«i  frfini  the  depths 
•flhew-iter«  tn  their  ^urru'e.  Minif  rxinul  lli(!rn«i*l\t'«  Iniri- 
riiJiilv  u;«*ii  tht*  lM>llorn  nf  the  «im,  tiil!o\%iii|^  ji^  riirv.'itnret, 
'!:vitie«.  «it<l  iinrr.ictiio^ilif^,  :iiiti  cuitr  tlu'Miil  fifiiM  ocean 
vifb^nrna'nrlli-ii  c*:irp«'t  ot  variiiiiHaiiil  biiMiant  eolniirs ^ninc- 
of  J  Single  roliiur  n%  dazxhnts  a^  ihr  piir|i|«r  nf  the  aiv 
Miny  fif  these  beings  are  hke  a  tree  i^hicb  winti-r  hat 
su  ;fKil  of  it«  lc.'Me%  hut  which  t'lo  «priiii;  ailfirn^  Willi  now 
and  thrv  strike  the  beholder  bv  the  eclat  of  petal-like 
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animaby  with  which  their  branches  are  covered  from  the  hue 

to  the  extremity.  ^' 

Captain  Beecbey  has  given  a  most  interesting  accoonC  tf 
the  proceeding  and  progress  of  these  animals  in  erecting  ,|hese 
mignty  works,  and  of  the  manner  in  which  the  sea  forms 
ridgesy  when  the  animals  have  carried  their  work  as  high  at 
they  can :  upon  these  at  length  a  soil  is  formed  beyond  the 
i^each  of  its  waves ;  a  vegetation  next  commences,  in  time 
plants  and  trees  spring  up,  animals  arrive,  and  man  himKlf 
finds  it  a  convenient  residence.  His  account  is  too  k>ng  to 
copy,  I  must  therefore  refer  the  reader  to  it,  but  I  miM  give 
here  his  statement  of  some  proceedings  of  these  animalst  which 
have  a  bearing  upon  the  principal  design  of  the  present  work, 
and  seem  to  indicate  an  instinctive  sagacity  in  the  polypes  far 
above  their  rank  in  the  animal  kingdom,  and  quite  inconsistenl 
with  their  organization. 

Speaking  of  Ducies  Island,  a  formation  of  the  coral  aidmalm 
he  describei  it  as  taking  the  shape  of  a  truncated  cone  yn(tt 
the  face  downwards,  the  form  best  calculated  to  resist  the  ac- 
tion of  the  ocean,  and  then  proceeds  to  say,  "  The  north-east- 
ern and  south-western  extremities  are  furnished  with  points 
which  project  under  water  with  less  inclination  than  the  sides 
of  the  island,  and  break  the  sea  before  it  can  reach  the  barrier 
to  the  little  lagoon  formed  within  it  It  is  singular  that  these 
buttresses  are  opposed  to  the  only  two  quarters  whence  their 
structure  has  to  apprehend  danger,  that  on  the  north-east,  from 
the  constant  action  of  the  trade  wind,  and  that  on  the  other 
extremity,  from  the  long  rolling  swell  from  the  south-west  so 
prevalent  in  these  latitudes;  and  it  is  worthy  of  observatKHif 
that  this  barrier,  which  has  the  most  powerful  enemy  to  op* 
pose,  is  carried  out  much  farther  and  with  less  abruptness  than 
the  other."  We  should  feel  some  surprise  if  a  bee,  in  the  con- 
struction of  its  comb,  should  strengthen  the  points  most  ex- 
posed to  injury;  but  that  an  animal  apparently  gifted  with 
the  lowest  degree  of  sensation,  and  no  iniellect,  should  know 
where  to  erect  buttresses  so  as  best  to  provide  for  the  security 
of  its  structure  indicates  in  a  striking  decree  the  superintend- 
ence of  Providence  directing  its  blind  eftbrts,  and  unconscious 
operations. 

After  considering  all  the  wonderful  facts 'here  stated  with 
regard  to  the  proceeding  and  progress  of  these  seemingly  in- 
significant animals,  a  speculative  imagination  may  not  only 
picture  to  itself,  with  respect  to  any  group  of  coral  islands,  its 
conversion  into  one  vast  plain,  yielding  forests  of  bread-fhiit 
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And  other  treest  and  ultimatelj  auKlrnnnce  to  a  numeroufl  no* 
tioo,  iind  a  variety  of  nniiiiHls  nulMorvieiil  to  their  use.  nut 
a  wifler  niii(;e  niul  slill  l.trtlicr  eiilu rising  its  view,  mieht 
the  tropical  iHir(i«iu  of  the;  v;iHt  K'iriiic,  not  only  situcided 
with  these  blands,  nut  t*xiiilfiliog  tlK-ui  in  Mich  rri'i|uent  clus- 
%tr§  aod  n't  lansc  a^  :ilniof>t  (fi  tunn  a  kind  of  hrid^t*  of  rominu- 
aicaticQ  bc'lwcfn  Am:i  .'uhI  AiiifrKM.  liuK^d.  at  |ires(Mil,  wc 
lao%v  tiir  llifMr  titiitiilcrs  of  inlands  niav  ha\i*  lKX*n 
in  rrarinC  a  rniioiiliTalilo  |N>rlion  of  thoM!  roiitincnta 
ihal  farm  the;  uUi  MorM.  ralcari'dUH  strata  and  ridifcs  o«*cur 
everv  wh<-rc,  ntiij  thuiii!!)  otlii-r  raiiM*«>  tnav  havt*  conlrihuled 
lA  their  formnlion.'  y«*i  it  is  not  iiiipMilialilc.  that  at  the  time 
vhm  our  iM>rthi  rn  china t<'s  urrr  inhahil4*d  hy  tropical  nni- 
■nk.  our  mtas  al^i  miclif  al>iiiini|  in  fna(lri-|Ntrc's,  iVr.  which 
■a^t  liear  ibt-ir  part  in  tin-  L-rct  lion  i>r*'onicr  of  tnir  i^-laiuK 

PlifciaMr  Ruckiaiid.  in  ih^;  a]>)M-iidi\  tn  Captain  ISrochcy's 
Voraer,  itnti*!*  that  t  icn  within  ihi'  arctic  nrrk*  thi*re  arc 
f^oti  ihjt  i*jn  \h:  >liiiwn  to  iiaxr  hrrn  once  the  site  of  rxtcn- 
«ve  coral  reL-lv  Thi;  old  4'(ir:il  ri-cN  thai  c\i^tl'd  prcviomly 
:o  the  dcluL'c.  hv  that  i:rrat  (-aia^li'KiiJK-,  in  inanv  ra^-s,  mitrht 
be  fanned  intu  chalk  ridL;f>.  'l*hiN  inilit-ii  m'«"iih  |iri>vcd  hy 
the  renm9«  of  marine  aniniaN.  i'*>pL*rialiy  M*a-urchins  whirh 
tron  thif  circunuklaiMc  the  loni'uon  |if-«ipli:  knuw  hy  \\i€  name 
•d  ckaih'ff^i^A^  and  which,  wi-  lt-.-irn  lM»ni  Captain  l^ccchey, 
ihound  on  th'*  Mihaierirrd  It-il^fs  of  smiif  cnralisJarKK;  and 
i!  the  *am<-  jM-ri"d.  it  i%  •.rn-  i\  iin  ntji«'Ii.i^|«'  ^liiiNKoitmn.  nn- 
■:<r  Tilt  'l.r^  ■  'ii::  Ji  ii.'l  «'l  Il:iii  ulu>  \\i..i  il  I"  iji'^n-iiv  iho  ciirlh 
'  1  'n.  u.ir  r*  •■!  .1  il'Hi  1,  atiii  a'  'Iw  -.iri,i-  liiiii-  (!t  !'Tni:ni*d.  ac- 
■i>fTj.:.j  I"  'iir  .'■«•»!!  j«I'j-U!i-  'l  l;i^  u:!l.  tiur  prffi^  nioilc  of 
.:•  m^»  i'.".  .  lit  !•  Ill  ill'- I  t»:ii -.- i»i  'li*  ii"!-.  prL\  :»!»rMf.  or  ^nb- 
»  >T:  t_  ••:  ;;  »■  II  jhty  w.i[i  i '.  whi'  ii.  l«»r  tf.i-  jtiim  ipal  part  ol 
-t'lr.  .  *•  '.  u  .vi  IT  M -.-ii:  "  ■■  I  ■■  ■■■  :  ««ii  'iif  I'.irih.  I'on^idi.'ra- 
'-nc  4d''.;}-'ii«  lii.jM  •■•rii.iii"  t.-iiiii  !lii-  iliiin*'  ff  tin-  r.-irtir.s  di«»- 
rap«rd  <  '  «^7.  Ti»  th'*  :•-•  N  ni  inr.ii  ihil  \\*'v*'  Idi  iiii*>ijltV4'rtt.'d. 
jM  •>• 'ii  I'.v  iH|.iii.i«  }i.   iiiiiiii  il  i>r  •-:.  .iii;i  d. 

VV'irri  !rii  Ci.  1 1  .r  i'triiM- 1  llii-  i'umI  nntiniU.  what  |.'ri'»»ijht, 
Aturii  i«  |»iMi-i  ih'i  \%i«<liiiii  liiri  he  iii:iiiifi-«t  '  That  a  nninilc* 
^Mi'h  '  :  if.rni  ii>- 1  iii.ii'i  r.  with  hi  itlhir  ••r^an^  than  a  trw- 
'..':ta<i<'«  ^'jri'i  iiniiiij  i:«  iinK.lii.  ^hmilil  ho  ir.trd  to  M*i*rfti' 
*'A<\rr  .>j«  p.jri  \*  \  t'n»ni  !"-»d  roi-rct«  «1  hv  it.  to  tr.inipirc  or 
rrxareit«ile  tljcn  ««  a^  ti»  ri)«i*itrn(  t  lor  ilstrlf  a  hinc^litn*' honM*. 
iha!  il  th'iuld  hi-  irnpuwiTcil  pt-rpt'tii.dlv  In  send  forth  t:<*rmf 
L^t  coulil  alio  ait  the  sauic  part:  and  ihui  in  priHTCM  uf  iiriir, 

1    SMl.rrll'i  /.fil  1.  \'yi,  :V} 
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bj  their  combined  eflbrts,  buOd  up  in  the  mldst.^f  the  flnctoiUU 
iw  oceun,  not  merely  insignificant  islets,  but  whole  groopsJi 
ismnds,  which  in  due  time  are  rendered  fit  for  the  habitatiw 
^  man  himself,  and  do  in  fact  becope  his  pernfiipMmt  abode 
— but  not  only  this,  but  8houl4^  order  all  other  cirtuoDitaiioai 
connected  wiih  this  procedure,  as.  for  instance,  the  action  ol« 
the  waves  and  wiifds  upon  this  nascent  little  world,  that  when 
the  animal  has  built  up  to  that  point,  which  its  nature,  for  it 
cannot  exist  when  removed  from  the  inflbence  of  its  native 
element,  enables  it  to  attain,  should  take  up  the  wonderful 
work  and  complete  the  design  of  the  Great  Creator,  and  give 
the  structure  its  due  elevation  and  consolidatkm,  slwald  furw 
nish  it  with  fountains  and  streams  of  water ;  should  cover  it 
with  a  soil  capble  of  H0brding  sufficient  nutrjment  to  trees 
and  plants,  which  should  in  their  turn  afibrd  food  far  wowe  part 
of  the  animal  kingdom,  and  finally  for  man  himself,  ^otkfin^ 
dently  does  all  this  show  the  adaptation  of  means  fo  an^id. 
What  a  number  of  calculations  must  be  made,  what  a  number 
of  circumstances  taken  into  consideration,  what  a  number  of 
cootingences  provided  against,  what  a  numl>er  of  conflictiiir 
elements  made  to  harmonize  and  subserve  to  the  promotion  a 
a  common  ourpose,  which  it  is  impossible  could  hay^  been  e^ 
fected%ut  oy  tne  intervention  and  constant  guidance  of  an  nn» 
seen  Bein^,  causing  all  things  so  to  concur,  as  to  bring  about 
and  establisli  whqt  he  designs!  And,  when  we  farther  const* 
der  the  multiplicity  of  aspects  in  which  the  subject  muft  be 
viewed,  in  order  to  get  a  clear  and  correct  idea  of  the  co-ope> 
ratk>n  of  so  many  causes,  seeming  often  at  variance  with  each 
other ;  wc  may  farther  affirm,  without  fear  of  oontradictMNi, 
that  the  whole  must  be  the  plan  and  the  work,  as  the  primary 
and  only  intelligent  cause,  of  a  Being  infinite  in  power,  wis* 
dom,  aiid  goodness. 

There  are  two  circumstances  in  the  above  account  of  the 
proceedings  of  these  animals,  that  more  particularly  demon- 
strate Divine  interposition.  One  is  the  precaution  to  which 
they  have  recourse  when  they  build  a  circular  reef  in  the  lea, 
that  they  leave  an  opening  in  this  part  for  the  entrance  of  the 
tide  and  its  reflux,  so  that  a  constant  renovation  of  the  waters 
takes  place,  without  which  they  could  not  proceed  in  their  ope- 
rations, for  want  of  their  necessary  aliment. 

The  other  is,  not  only  that  they  erect  their  buildings  in  the 
form  l>est  calculated  to  resist  the  action  of  the  ocean,  but  abo 
erect  break-waters  to  strengthen  the  weakest  points,  and  tho&b 
from  which  the  greatest  danger  is  to  be  apprehended. 

It  is  clear  that  beings  so  little  orgaoiaed,  with  scarcely  any 
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or  reefing  ape  not  ^uflicirnf  of  (hemsclvct  (o  take  these 

ther  mutt  be  direrted  nnd  iiiipollcd  by  rame  power 

upon  Ihetn  :  whirh,  rorirKef.*ing  the  want,  provider  for  it; 

iftii  can  bf  no  phv.MCJil  puwfr.  for  ihat  \<  c(|uallY  without  in- 

isKgeiice.  and  nri%  iitf*cs«.'irilTtbut  it  mii^t  bethf*  rcMilt  of  the 

viH  and  original  artion  n(  Supreme  liiCclligeiic-e,  who  cither 

•o  offantzetl  lh«)  animal  as  to  ilirert  it  to  rrrtnin  arts  when 

in  rcrt  liii  rimiinMain  ••<,  l»v  \\v*  agfiH-v  of  iihvsicnl 

:  or  by  hiik  own  tininrdi.itc  cMiiployiiu'iit  of  fh<:su  {towers, 

ilit  artiiin.  as  th>*  i>rr:i>inii  ri'(|uinMl. 

I  cannot  roiirhidc  llii<  histi'iv  nt'  (he;  I'oIvim*s  without  nd- 

verting   In   nnf*th(.*r  rirriini^taiirc'  whirh    provrs    in    a   very 

imkine  manniT  thf  Ni'tTVi'iitinn  «ir  the  iKrity:  nnd  that  they 

<mld  not  have  av^^iirniMl  \\\r  various  forms  undor  whirh  we  }ic- 

kM  tliem.  fpofn  pf^riih.ir  rirruni^laiirc^,  to  the   inllucnro  of 

the  lapM-nf  ;i:»i-*  thi'V  \v»,TC  rxjMi^cd.     Whrn  we  sec 

fk,  hiricd  in  the  hi)«ini  ol'  tho  o4'>*aii.  ^yinbolizi*  the  wliolc 

fVfcCablc  World  iVom   th**  tree  t<i  thr  nio^4  and  lirhrns  that 

rerefate  on    iu  InniL  and  ihi*  a^nrir  <»r  othrr  funguses  that 

1^1  ing  up  U*nca(h  it.  wr  an*  ii.iturally  led  to  int|uiir  into  the 

reavo  of  this  «yM(.*ni  of  rrprr^'-nlatiitii,  rxfiihitrd  liy  hcinf;<(  (hat 

have  no  aflnilT,  nor  are  i-vrn  cunlr.Klnl  with  4-ai'Ii  other  hy 

^>«iTa-p0qfion. 

^itoe  f.»f  IJh"  grncral  ohi«'i-!«»  of  th"  vi"j'»(aM«*  kin'^dom  was  to 
^^'smml  Vtr  r.Tv  hind  w  ilh  wli  it  w.i^  '■/*>  /  ■  /  /*  »/;•  w  ai  well 
i*  wi«h  wliil  rrj*  :•  -/  t' >•  /'■  '.  U-r.  \\v'  diji'li^  ol' ori\in, 
'»  'Jff^  p':i:/*  I  vmUi  \.ii,'ii'.  \«  jt'  i!i.-  -.  "•••■rn  iiim|»I  !«•  (Xliilijl 
-  Vajtv  :•,•■  I'l.iil   I.I..-«  I'l:.  .ii   'Im-  i.l.ii.T.  wIim  h   ihoiii^h  thev 

•  jck    :'.i  •••.■ii*i'r  «li':i'  '.!.     Til  !•'  ii  mi'Mit  iIm"  Ikivifm  m|  ih«'  ili'i'p. 
?Vr- !''>r-;.  fti-jf'    *iiliij  iMrfM-,  "I  iiil.'i'^   I  irlh   Ii|i»*siimj«»  (JNiMcuf 

•  a«*.i.ri::ij  Ifi"  .t»  tii-n  "I  »'ii'  li  :iii  rliis'iit.  \\irr  rti|-:i*itr:  and 
•"^•^fuft-  •i'»l.  \\U'*  i:;li"i|  fii*  rriMtii:*'  m  in  with  an  ini|ii.rini; 
•f»«r  T.  arid  w.'li  ^in  .i|i|M(i(f  I'ur  kiMul'-tL'*'  of  (he  wtirkn  ol* 
■••^'A-jfi,  to  lurfi.^fi  hid)  «i'h  (•!•:••<  It  lir  i:ii|iiirv.  and  to  i:ra(ilv 
!hi:  tpp^'t.!**  t-i  tIi"  iii!i.i»^t,  not  i*;i!v  |>!.i(  i  d  hi'tori*  his  rvrs 
j^r/ti  ih'!  I  arlh  an  iimutiiiT.ililr  hn^t  ot'  t'riMture?«.  ot  which  he 
rm.A  flT-iin  .1  iiolion  t»v  only  i>ii«'i('.(ii;  his  fTv%  and  hf  •d>%rrvinc 
'y^-^r  bo.iulit-«.  arid  i.'%|M)riiri«  ,n:;  ()i«'.r  utility,  inii^ht  pmi^*  his 
Mairr  ibr  theni:  ^ut  a'<Mi  iillid  tli>-  dfrpwith  inhabitants,  and 

'rd   it   »ilh   a  111  ma  In   (hit   appeared  to  veir^'tate  and 
hkr  plant*,  that  his  niriou-itv  b<'in|;  rxrilrd,  he  niii;ht 

a\9j  ttttdy  tfie  itdiabttants  of  (he  w.itrr.  and  ylorii'y  h»  Maker 

im^  the  creation  of  them  alsa 

15« 
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But  we  may  derive  another  use  from  the  OMMidemlioii  «f 
these  plant-like  animals,  if  the  skeptic  endeavours  to  persaai| 
usy  from  the  eradual  progress^  observable  in  natural  objedl 
from  low  to  high,  and  Irom  the  narrow  interval  thaLpften  a^a- 
rates  those  in  the  same  seriwfrom  each  other,  fhat  bj  the 
action  of  certain  phjsical  causes,  consequent  .upon  certaia* 
established  laws  md  a  fixed  order  of  things,  aiid  bj  the  sti> 
mulus  of  certain  appetencies  in  themselves^  animals  graduaUj 
changed  their  form<  and  organization,  and  thus,  bj  sbw  d^ 
grees,  kept  improving  in  all  respects,  till  at  last  the  monkej 
became  the  man,  if  the  skeptic  thus  atteippt  to  pervert  ii%  wt 
maj  turn  round  upon  him,  and  ask  him,' now  it  was  that  the 
xoophyte,  buried  m  the  depths  of  the  %cean,  should  iin|||le 
the  plant?  can  a  studied  imitation  every  where  denoting  pa|s- 
pose  and  design,  a  mighty  structure  includihg  Jnnumerakie 
forms  and  parts  connected  with  each  other  ancT  &rim^evih 
dently  according  to  a  preconceived  plan,  be  the  rMiltfii  ne 
operation  of  blind,  unguided  physical  agents,  acting  by  tha 
appetencies  of  these  organized  beings?  How,  indeed,  codd 
they  have  any  appetency  to  put  on  the  appearance  of  a  aetcf 
objects  they  never  saw?  The  thing  is  morally  impoasibia^ 
In  fact,  when  we  survey  the  whole  seri^  of  natual  objedl^ 
and  fiifd  throughout  a  system  of  representation,  as  well  .ap  a 
chain  of  affinities,  it  is  as  clear  as  the  light  of  day,  tliat  an  b- 
finite  Intelligence  must  first  have  planned,  an  Almighty  haad 
then  executed,  and  that  infinite  Love  still  sustains  the  whoie» 


CHAPTER  VI. 


AfanJoNf  ami  MHukU.    Rm^mrin. 


If  Jappeiw  not  teldom  to  the  student  of  ihe  worki  of  cretlioOt 
he  m  endeavooring  to  ihrend  the  iHbjrinih  of  fomis  a 
of  Ike  three  kingdoms  of  nniure,  mid  hiiiB  nrrived  at  anj 
%moinU  lo  fe**'  doubtful  which  coune  to  pun»uc.  The 
4mdM»  perhapt,  into  iwo  brnnchei,  which  both  promiie  to 
MB  flight  Al  the  very  outset  of  the  animal  kingdom,  at 
i«e  fceo,  there  wai  aome  uncertainly,  whether  we  ahoiikl 
bjr  the  Infuiioriei  or  I'olypcs,  and  now  the  Tunicarica,  or 
la  aome  rail  thorn,  nt  the  tint  bhish  aecm  more  cloae- 
)if  eaHMCted  with  tlie  Poirpcfl,  than  the  Radiariea,  which  La- 
■Hffdl  haa  placed  neit  to  them ;  but  wlien  we  romider  thai 
UKorganation  is  much  more  advanced  in  the  former  than  in 
the  kller,  not  only  in  the?  orsram  of  dig(*iition,  but  in  those  of 
nasafinn.  respiration,  and  cirruL-ition,  wc  fct-l  vntisfied  that  the 
wfirr,  where  the  ohjcrt  ia  lo  u^coikJ.  Miould  first  l>e  considered. 
1  ifcaJl.  therefore,  nr^v  civc-  wrne  tircount  of  the  Radiahrt. 

The  animali  forriiine  tins  rlass  retcive  this  iipiwll.'ilicin,  be- 

*««K  thrv  exhibit  a  di9iN>^ition  to  t'orrn  rav%  both  in  their  in- 

'cruJ  and  fxicrnal  fviris  h  di-<ipo^ilir>n  which  Ije^iim  to  show 

.-iKif.  as  we  have  mh-h.  both  in  the  [kiIv^k!*  nnd  tin*  inlusories' 

wtih  respect  to  (iH-ir  ornl  op^i-ndngcs  ami  is  found  nlio  in  the 

'vAM^nes  and  rcphaltip«Mlii.  or  ciittlc-ti»h.     And  this  lc*ndcncv 

m  fbe  works  of  tlie  Orator  to  produce  or  imitate  radintioo, 

^am  not  b«.«ffin  in  the  animal  kinciiom;  the  (u-olngJHt  delects 

t  a  The  minora i,  and  the  BotaniM  in  the  vcKcluble.  for  Acti- 

wAAtK  Pynten,  and  other  »u(»tunr(-«  rklilbil  it  in  the  former, 

AOd  a  preat  variclT  of  the  blusMtms  ot'  pL-ints  in  the  lailrr.     We 

vwy  ati'erid  hicher,  and  say  tliat  irradi.ition  b  the  br|;inninK 

W  all  \kie.  from  th*:  need  in  iho  earth  ami  the  punctum  saiienn  in 

to  tlie  f<rtus  in  the  womb:  and  still  higlior  in  the 

al  w«irid,  sound  radiate-*,  liiehl  radiates,  heat  radiatcm     If 

w*  urJjer  survey  the  mIioIi-  uni%'criie,  viImI  do  we  bcliold  but 

1  Ike  abovr,  p  82,  89,  4c. 
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radiating  bodies  dispersed  in  everj  direction.  Sans  of  innih 
merable  systems,  shedding  their  rays  upon  their  attendant 
planets ;  and  the  Great  Spiritual  Sun  of  the  universet  evea 
God  him^lf,  is  described  in  Holy  Scripture  as  that  awful 
Being,  *•  Whose  goings  forth  have  beenjrom  ofotd^from  everlasif 
ing:' 

Cuvier,  and  after  him  several  other  modern  Zoolc^sts,  have 
considered  Lamarck's  Class  of  Radiaries  as  forming  a  group  or 
class  of  the  zoophytes;  but  when  we  recollect  that  they  caii'' 
not,  like  the  infusories  and  polypes,  be  propagated  by  cuttii^ 
and  oifietts,  this  seems  to  indicate  an  animal  substance  m 
which  the  nervous  molecules  are  less  dispersed,  and  that  some 
tendency  to  nervous  centres  has  been  established.  In  the  4]p* 
per  classes  of  invcrtebrated  animals,  indeed,  many  will  repro- 
duce an  organ  when  mutilated,  and  some  even  a  head,  but 
none  but  the  polypes  and  infusories  multiply  themselves  in 
the  way  above  stated.  It  seems,  therefore,  most  advisable  to 
adhere  to  Lamarck's  system,  by  considering  the  animak  in 
question,  as  forming  a  group  by  themselves,  and  to  adopt  Us 
name  of  Radiaries. 

These  are  distinguished  from  the  class  immediately  preceding 
the  polypes,  by  being  limited  as  to  their  growth  to  a  certain 
standard,  as  to  their  form  by  the  ^neral  appearance  of  radia^ 
tion  they  usually  present,  being  either  divided  into  rays,  as  in 
the  star-fish ;  or  having  rays  exhibited  by  their  crust  as  in  the 
sea-urchins ;  or  embedded  in  their  substance,  forming  appen« 
dages  to  their  viscera,  as  in  the  sea-nettle  or  jelly-fish.  They 
have  not,  like  the  polypes,  a  terminal  mouther  orifice  surround- 
ed by  food-collecting  tentacles;  but  one  placed,  most  common* 
ly,  underneath  their  body.  Their  digestive  oi^ans  arc  distinct 
and  more  complex.  They  are  never  fixed,  and  are  to  be  met 
with  only  in  the  sea  and  its  estuaries.  Lamarck  has  divided 
this  class  into  two  orders,  the  Gelatines^  and  the  Echinadermtf 
.  L  The  Gelatines,  which  some  consider  as  a  distinct  class 
under  the  name  of  Acalephes?  are  distinguished  by  a  gelatinous 
body,  and  a  sofl  and  transparent  skin ;  they  have  no  retractile 
tubes  issuing  from  the  body ;  no  anal  passage ;  no  hard  part^ 
in  the  mouth ;  and  they  have  no  interior  cavity,  their  viscera 
being  embedded  in  their  gelatinous  substance. 

Some  genera'*  in  this  Order,  like  the  fishes,  are  remarkable 
for  an  air-vessel  which  they  can  fill  or  empty,  and  so  rise  to 
the  surface,  or  sink  to  the  bottom  at  their  pleasure,  bat  it  di^ 

1  RatUarea  tnola$9ei,  3  R.  Echinodtrmet^ 

3  Jkakphtu  4  Phyi$ophora,  he 
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fen  iron  that  of  tlie  fiahes  in  beinff  external ;  otheri  are  dia> 
tilwufhad  bj  a  dorsal  crest,  whicE  tbey  erect  and  ose  as  a 

SL  TIm  Echinoderms  have  nn  opaque,  leathery,  or  rrustaco* 
ooi  akin*  mcmtly  covered  with  tubercles,  or  even  moveable  Kpines» 
and  generally  |iterced  with  holes,  disposed  in  rows;  retmctile 
tubes  which  respire  the  water,  and  are  ased  also  for  locomo* 
tioo  and  pr«  henNion,  emerge  from  the^e  holes;  a  mouth  gene* 
fffellf  sHuateil  below,  and  armed  with  hard  parts;  and  a  cavity 
'or  divided. 


To  begin  with  the  Gelatines — in  walking  upon  tlie  8ea-shore> 
I  have  oGCasionHlly  remarked  an  animal  of  this  tribe  left  by 
thewai'OH.  n(»t  much  birger  than  a  nutineg,of  a  spherical  form^ 
with  several  ii>n««itudimil  ri<li(ei«,  and  nearly  as  transparent  as 
the  purest  cryMal.     II  at  nil  injured  by  the  touch,  it  immcdi- 
ttely  dissolved.    Such  delicate  creatures  has  the  Creator  ex* 
posed  Id  tlK*  action  of  the  oceanic  waves,  and  they  sail  gaily 
oa,  by  nH*ans  of  their  ciliated  tails,  rec^ving  no  injury,  frail  as 
tbey  are,  except  in  being  somelimra  cast  upon  the  shore. 
TbM  kicid  genuc  of  the  waters,'  whM*h  abound  equally  withiD 
tbe  polar  circte  niid  near  the  equator,  are  eminently  phospho* 
ric.     Bonc  savK,  he  has  seen  millions,  which  he  rouM  scarcely 
disliuguish  during  the  day  from  the  water  in  which  tht'y  lived, 
but  which  in  warm  and  calm  nights  aliorded  the  most  brilliant 
spoclacrlc.    From  their  roUitory  motion,  they  seemed  then  globes 
01  lire  which  roiled  upon  the  surface  of  the  water.    The  more 
nipid  ttieir  motion,  I  he  more  intense  the  light,  and  their  tails 
always  etniited  nrK>re  than  their  body.     They  cbubtless  absorb 
aaifnalcules  with  the  water  that  they  inspire,  and  they  swim 
by  a  motion  combining  rotation  with  contractk>n  and  dilatation. 
They  are  found  from  a  line  to  six  inches  in  diameter.     Provi- 
dence ban  destined  them  to  be  the  food  of  a  vast  number  of 
fishes,  even  the  whale  does  not  disdain  them;  and  we  may 
conjecture  the  havoc  that  one  of  these  giants  of  the  ocean 
wouM  make  in  their  ranks.    The  manner  in  which  they  are 
propagated  has  not  been  ascertained,  but  from  their  infinite 
DOmbenc  in  every  sea,  their  progeny  must  be  inconceivnble. 

Another  phoNphoric  animal  of  the  present  tribe  is  distin- 
gvMied  by  a  dorxal  crest,  rc*scmbling  a  vesicle  full  of  air,  and 
which  it  is  Knid  to  use  as  a  sail,  like  many  of  the  Molluscans, 
to  conduct  it  over  the  surface  of  the  waves.    It  is  connected 

1  Fdkla.  2  Jkfm. 


106  ruircTiovs  amd  uiSTiircTS. 

with  tbe  body  odIj  bj  iU  middley  ill  extremities  being  at  libertj, 
which  enables  the  animal  (o  steer  its  course  in  any  direction. 
I  shall  mention  one  more  of  these  gelatines,  which  falls  under 
the  obser\'ation  of  every  one  who  is  fond  of  sailing,  or  rowing, 
in  a  boat  on  the  ocean  or  in  its  estuaries.    If  he  cast  his  eje 
upon  the  water  in  fair  weather,  he  will  see  numbers  of  animals, 
in  shape  resembling  an  expanded  umbrella,  with  some  flesh- 
coloured  organs  round  the  summit  or  centre,  carried  with  th^ 
rising  or  falling  tide,  and  dancing  along  with  a  seemingly  qb!" 
dulating  motion:  these  belong  to  what  are  vulgsirly  called 
the  jelly-fish,  or  sea-nettles,^    Though  the  body  of  the  animab 
of  this  tribe  is  gelatinous  and  easily  melts,  yet  its  weight  is 
considerable,  and  it  is  said  that  they  can  render  themselves 
heavy  or  light  at  pleasure,  which  some  effect  by  means  of  a 
natatory  vesicle,  but  the  means  in  all  has  not  been  ascertained; 
unless  tKey  were  thus  gifted,  as  their  specific  gravity  exceeds 
that  of  the  water,  they  could  not  raise  themselves  to  the  surface, 
where  they  are  seen  swimming  very  gracefully;  as  it  were, 
by  an  alternate  systole  and  diastole,  admitting  and  rejecting 
the  sea-water.    Several  of  them,^  for  it  is  not  common  to  them 
all,  when  touched,  cause  a  sensation  similar  to  that  produced 
by  the  sting  of  a  nettle:^  it  b  supposed  by  some  that  this  is  done 
by  their  tentacles,  which  are  conjectured  to  have  little  sucken, 
as  indeed  is  very  probable,  which  adhere  to  the  skin.    This 
faculty,  which  is  supposed  to  be  the  lowest  degree  of  the  elec- 
trie  power  peculiar  to  several  fishes,  is  found  in  other  genera 
of  this  tribe ;  for  instance,  the  Jamaica  sea-nettle,^  is  said  to 
affect  the  hands,  when  touched,  still  more  severely.     Probably 
this  faculty  was  given  to  them  by  Providence,  either  for  the 
defence  of  their  frail  forms  against  their  assailants,  or  to  enable 
tbem  to  secure  their  prey,  this  being  the  general  use  of  their 
numerous  tentacles  and  other  organs.    Lamarck  observes,  that 
some  of  these  animals  are  so  large  as  to  be  more  than  a  foot 
in  diameter,  and  that  some  weigh  as  much  as  sixty  poundi. 
Their  multitudes  are  prodigious,  and,  as  well  as  the  6eroe,  they 
are  said  to  form  part  of  the  food  of  the  whale:  they  are  evea 
devoured  by  some  of  their  own  class.    The  mode  by  which 
these  creatures  are  produced  in  such  infinite  profusion  b  at 
present  unknown.    They  do  not  reproduce  mutilated  parts; 
therefore  it  cannot  be,  as  in  the  polypes,  by  the  division  of  theur 
bodies. 

1  Plats  III.  Fio.  1. 

2  Bhixostoma.  Cuv.    Cephest  BhizottomXt  Lam. 

3  See  Appendix,  note  22.  4  Pkytaiii  pebigiat. 
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WlKn  we  comidcr  the  extreme  fragility  aDd  deliquescent 
natm  of  the  animals  constituting  this  order  of  the  Radiarici» 
thMi  a  touch  almost  dison^unizus  tlicir  Hiructurc,  and  moreover 
That  tktj  form  part  of  the  food  of  llie  mo»it  tsip-intic  animnh  in 
Kc  »iiould  be  ltd  to  think  it  ini|N)KMMc  that  (hey 
rithstaiid  all  these  combined  aclions  u|uin  them,  and 
diat  however  numerous  and  prolilic,  (luy  inu^t  at  Icni^lh  be 
■lierly  annihilatt?d.  ^iotlli^^  less,  iiuircil,  than  Alinighty 
"^  r,  and  Inlinite  Wisdom  and  nrescicnce,  and  a  CiiKxlncss 
jDterchtcd  in  (he  welfare  of  the  nicant>t  as  well  n%  the 
\l  of  thtr  animals  he  has  bruuuht  into  liein^,  could  have 
thctn  from  such  a  fate,  tie  who  made  all  things 
their  mutual  relations,  liniitcd  tluMr  numbers  by  certain 
lavs,  and  apuoinlcd  (be  means  by  which  those  laws  should  be 
cxccutc-d.  We  may  say,  that  in  somt?  sense  the  whalc'<i  were 
created  for  the  i;elatiiious  radiarii*«  and  numbiTle^t  oihrr  nni* 
Bak  With  which  the  s<.'a»  lVet|uented  by  tlie^e  nutii^lrrs  abnund, 
aad  that  tikcse  pclalinous  radiarie»  wen*  created  tur  tb(*  \\  hales. 
Tkc  e«K>rnN>us  mouth  of  the  last-named  aniinaU  is  not  aniKni 
villi  toiks  or  crindcri,  but  lilted  instead  with  vast  numbers  of 
ubhw|uc  lamina!  of  a  softer  substance,  usually  denominated 
whakbooe,  which  w  ailapled  only  f(»r  the  rrusbinu  and  iiinsti- 
catiQ^  o/«>ft  bodies:  therefore  instead  of  a  prey  more  pni|K)r« 
Ijooed  to  their  bulk,  tbi'V  conleiitediv  make  their  meal  oil  these 
lOkaU  ftrtit  innumerable  u«*latines.  which  by  (heir  nundier« 
(bake  op  fcr  Ibcir  want  <il'  maumluile,  and  are  exaetly  suited 
tA  the  masliralinc  f»rL;ans  of  their  di*\oiiMr:  and  lli<iui;li  the 
«i%t^  f-i  aiiirr.al  lit»'  v-i  ins  almost   ititin::*-.  Ml  \\;i'>   it   n<>t  for 

■ 

:.'.«  r^*ec^.  ^)  ^i*  at  .'ipp«'.tr  1«>  br  ilit*  |H»\i(-r^  i<l  Miiiiii|ilii':ition 
ji  :t»^  *n,  !..•  r  t  :•  atui-  ^  lb. it  <>M.irin  lirnitT  iln'  i<  v  n|  li.c  An  tic 
ta.'^«,  :i«' :•  wnulii  if  Uiiip'  lii.iik  ( iiulil  be  maiiit.iiiinl  eoii>i>l- 
'::v  wi'iii  \\v   K«  (itT.'ii  wt-il.ir". 

Tbc  tA't*'*  t  ot  rrovi«li-iirt.>  iltriiui:hout  nin  ^iiii>r.  :is  ims  born 
:^ijr'.  ••;!««:  •!  il.  is  ^»  tn  icilame  (in:  rt-spr>-ti'.i-  ni.iiilit  r*^  *t\  the 
diS^rrr.t  kiiid^  of  aniinaU,  from  llie  lii\i^ibie  iiiiin.-id  to  the 
Ka:;v.  wtiaie.  thai  a  irrtain  pro|M)rlion  may  ii'  pri-«ierveil, 
'»\\h  rcf^'d  loliifir  nundi«T«.  lK'l\%e4-n  thi  in.  «o  that  each  may 
'<  in  HiAc  itTi!  (**Tct'  to  a(<oinplisb  the  end  lor  wlinh  it  was 
rnicd.      Wf  uiav  oliMTve  that    lliuuch  tbf  wli.ile  devouni 

m 

Vkfnadf  oi  rittiinifi«.  vet  the  fjuaiitum  ol  suti'erin^  is  les^  llian 
i  be  ucre  enabled  lu  nuk«'  his  nnal  otl  larger  aiiimsK  and 
^.1  ^wt,  tik**  the  shark's,  were  fitted  with  laniary  lee  lb.  In 
^t  :h^  'tZr\nUuv%  are  iritapiLle  of  i^utrt'rinK  fiain,  haMn^  no 
<««atrd  iMrrvMUs  svslcm.  and  when  >'a%(  u|Min  the  shore  they 
<«ohe  into  s  fluid  exactly  resembling  »en  water. 


I    •~ier  if  :fae  Radians. 
■^  to  a  class  fomea 
.    ::•:    ^'Serias,hut  Lamarrk 
.?    .    i-r*:  ::  into  three  sectiras. 

■:   -^  .'luUdans;  in  all  tbe« 

11..  •     •  -itf:  substance  than  ic  the 
•ts:  *e::.ons  resembling  ie&- 
■.'.    ^       .'.:  ^t  --^irchins,'  it  is  a  cruc 
t  >  i:v:  -irsivrs.    The  animak  o*' 
!-  •  *:r2.  :*  objure,  have  a  h:pr. 
■•;  :.--  f.::ed  with  motive  organs. 
TV  •:•:  wonder,  at  first,  how   i 
r  •:  »•*  ?c'.  mine  not  at  all  calcu!a\f?c 
..     .  •  r*  >*«ely  provided  for.     Trtass 
•.  '  :•  '  o:  leniaclei*,  from  a  fiir-r^F 
-  ^  •       Nvliich  iheir  body  \s  di\  aed 
.?--     r«ei  Mirker,  whkh   lhe\    rn 
.   •         h-ribtuJies.     These  lenfacies. 
•    •►.!.   -:re  *imilHr  in  sfructnre  in  ni  ibf 
-   <-. :  .nteiy  relrarlile,  their  iVTia  s 
^    .  !•  •-  ..i'^eou^  tube,  filled  with  n  ^iih:«f 
.  ?r  pirl  i%  that  which  :ippe;irv  \%::bcr.i 
.    •    •  ?-»r:i"r:  roT^ainin^  wilhin  the  btxl%*:  hi 
.  •'.  35  in  ilie  Polvpes,^  ihe  lube  i«  dant-d 
*\.  *  .  counted  .0(MM>  of  these  sucker?  in 
-     ^:.*-  nhifi    sl.ir-fi'^h^  Ihcre  arc  iwrrtv 
,    ^   ■  •:  v"»  :hitk  as  lo  touch  each  o:bcr. 
♦•.    ;•  j*o  to  them  al>o  as  ori:;iii!^  of  rre- 
•1-.         Th^^e  of  the  (arnily  lo  which   he 
.     •  ^    rriovc   in    a    diflerent  way.      The 
I  bird,  have  few  spines',  and  do 
X     .  .  .  .:rc  u^cd  bv  the  animal  as  Icj:?. 
-.  :^  xvd  it  can  move  in  any  direction 
»     /%  any  particular  spot,  it  uses  the 
•>.  •.-  :\  and  another  that  \s  mo"^!  distant 
•  >.   :.  "»c  at  their  extrcmitv  so  as  to  form 
i   '^   -.^pl'cd  to  the  sand,  drajr  the  bod? 
►,>.-•  »••  is  curved  vertically,  and  perforim 
■X      z    t'vir.     The   suckers,    which  in  thb 
>  of  the  ravs,  at  the  junction  of  the 
.^  appear  sh<u  t,  but  being  retractile, 
.md  doubtless  are  used  lo  seize  the 
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mnmmh  that  come  in  their  way.  What  can  more  strikingly 
indicate  the  contrivance  and  design  of  an  Intelligent  Being 
-thaa  the  structure  of  these  stellated  animals,  by  which  they 
are  enabled  to  move  in  different  directionsy  and  secure  their 

The  exterior  envelope  of  the  sea'-urchins  k  formed  by  two 
membranesy  the  one  external  and  thicker,  and  the  other  a  very 
tluQ  pellicle.  Between  the  membranes  is  a  thick,  solid,  calca- 
IMOS  shell  composed  of  a  great  number  of  polygonal  pieces  of  a 
fibroas  tissue,  evidently  immoveable,  but  not  soldered  during  the 
growth  of  the  animal.  The  shell  of  the  common  species^  if 
dkiady  examined,  when  denuded  of  its  spines  and  other  organs, 
will  tie  found  to  be  divided  into  twenty  longitudinal  portions, 
ten  of  which  are  covered  with  breast-shaped  protuberances,* 
varying  in  size,  which  bear  the  spines,  and  ten  narrow  ones 
pcrrorated  with  a  number  of  small  onficcs,  from  which  the  ten- 
tacular suckers  emerge,  which  last  Linn6  named  alleys ;'^  I  shall 
therefore  call  the  spine-bearing  ones  groves.  These  last  are  al- 
ternately wide  and  narrow,  and  of  a  lanceolate  form ;  the  wide 
ones  having  six  rows  of  the  larger  tubercles,  and  the  narrow 
ones  only  two:  between  each  of  these  groves  is  an  alley  con- 
taining nearly  thirty  oblique  double  rows  of  oriBces,  eight  or  ten 
in  each  row.  These  alleys  terminate  in  a  point  at  the  upper 
aperture  of  the  shell  and  are  truncated  at  the  lower.  Each  of 
the  larger  groves,  if  examined  internally,  will  be  found  to  con- 
sist of  about  twenty  parallelograms  arranged  transversely  and 
united  by  an  harmonic  suture,  in  which  the  edges  arc  merely 
applied  to  each  other  without  any  inequalities.  These  larger 
groves  have  a  central  longitudinal  ridge,  at  which  it  readily 
oividcs  and  discovers  a  beautifully  dentatcd  suture,  resembling 
the  dog^s  tooth  of  a  Gothic  arch;*  on  the  side  next  the  alleys  the 
dentitions  of  the  suture  are  much  less  prominent  and  conspi- 
cuous. The  smaller  groves  have  the  same  ridge  and  divide 
in  the  same  way,  and  seem  to  form  one  piece  with  the  alleys 
on  each  side  ofit:  so  that  one  of  the  narrow  groves  with  its 
two  alleys  forms  the  support  of  one  of  the  frames  of  the  jaw&' 
These  narrow  groves  consist  of  about  sixty  transverse  pieceic, 
and,  when  divided,  of  double  that  number:  thus  wonderfully  is 
ibe  house  in  which  these  animals  reside,  formed  by  its  Divine 
Builder.  The  sutures  of  the  human  skull,  as  anatomists  ob- 
admit  of  its  more  easy  formation  into  a  spherical  box : 


1  gdtfwm  wMtk  L.  S  Platb  f If.  Flo.  2,  a. 

3  Jmbukara.   /M.  6.  4  Plate  Ul.  Fi«.  3,  a. 
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the  shell  of  the  seaporchin  is  adapted  with  cqaa)  skill  and 
dom,  the  longitudinal  sutures  favouring  the  proper  flexure  cm 
way,  and  the  transverse  ones  allowing  a  curvature  in  a  eon* 
trarj  direction :  and  besides,  by  this  structure,  as  Mr.  Grey 
has  observed  and  Dc  Blainville  intimates,  the  gradual  incre- 
ment of  the  shell,  by  the  deposition  of  fresh  matter  in  all  these 
parts,  is  rendered  easy. 

But  the  spines  and  suckers  of  these  animals  are  equally 
worthy  of  our  notice  and  investigation  ;  the  former  as  instm- 
ments  of  defence  and  locomotion,  and  the  latter  as  instruments 
of  locomotion,  prehension,  and  respiration.  1  mentioned 
the  protuberances,  large  and  small,  the  latter  usually  planted 
round  the  farmer,  shaped  like  a  breast  with  a  central  eleva- 
tion resembling  the  nipple,  thc9e  aflord  a  basis  with  which  the 
spines  articulate,  being  united  to  it  by  a  membranous  ligatore 
or  sac,  so  as  to  form  a  kind  of  ball-and-socket  articulation, 
working  upon  these  protuberances  by  means  of  the  membrane, 
the  spines  can  assume  every  inclination  between  vertical  and 
horizontal,  and  may  be  used  both  as  motive  and  defensive  or- 
gans. The  great  Zoological  and  physiological  luminary  of 
Greece,  Aristotle,  observed  of  these  animals  that  they  use  their 
spines  as  legs  for  change  of  place,  ^  and  Reaumur,  who  paid 
particular  attention  to  their  motions,  found,  that  whether  they 
moved  in  a  horizontal  position,  as  they  usually  do,  or  in  a  re- 
versed one,  or  upon  their  sides,  they  principally  used  their  spines. 
As  they  can  move  in  any  direction,  some  are  used  as  legs  for 
progressive  movement,  others  as  points  of  support  to  prevent 
a  retrogressive  one.  It  is  by  means  of  their  spines,  also,  some 
performing  one  office  and  some  another,  that  they  bury  them* 
selves  in  the  moist  sand  on  the  sea  shore.* 

It  is  not  easy  to  conceive  by  what  mechanism  the  spines  are 
moved;  the  protuherances  on  which  they  move  are  fixed,  and 
there  appears  to  be  no  communication  between  the  interior  of 
the  shell  and  the  membranous  sac  by  which  they  are  attached 
to  them.  "  It  is  very  difficult,"  says  Cuvier,  "  to  see  the  fibres 
that  move  these  spines  at  the  will  of  the  animal,  for  nothing  is 
observable  in  their  articulation  but  a  very  solid  liganientoiit 
substance,  which  is  very  difficult  to  cut.  I  have  examined* 
with  a  lens  of  considerable  power,  the  shell  both  within  and 
without,  and  have  been  able  to  discover  no  pores  on  either 
side,  round  the  base  of  the  protuberances  or  elsewhere ;  so  that 
it  seems  impossible  for  any  muscular  threads,  however  fine,  to 
p<iss  from  the  body  of  the  animal  to  the  connecting  ligament  by 

1  Hilt  Aniir.  B.  iv.  c.  5,  ad  fin.  3  Oiler  in  PkUm.  TV.  1936. 
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«hirk  it  couM  move  it  and  ra  pvc  the  ipinc  its  diflfcrcnt  in- 
rlia«CiMi<^  Yet  :i%  the  spirK^  arc  employed  hy  the  sC'i-urchin 
(oeilecl  il4  mdliofv'.  therr  mu^t  be  some  inlLTinediaie  agent, 
Kilherto  QTiili^roviTiil,  whirh  il  has  ;ii  i(h  coiimniid,  kv  which 
It  cai  ill  I  up  tti  lli'..*ni.  l)r.C\irii%*s  remarks  on  thi*  Koophvtcs 
IS  |s«n«.'r.il  :.rr  %ery  applirahlf  in  ihc*  prrMmi  instanre — *'\\  lien 
we  brid."  *  iy%  h",  "Ih  it  tln*rr  i  an  he  n^piralioii  uilhoiil  lun»H; 
ib«K  »utr.<i>'i.  '^roulti.  and  ^fcri'linn  inav  vx'M  without  it  rir- 
'-«Uuon  !•{'  fl'i.ii'*:  aii'l  ihul  Lrciii'r.iiiiin  may  take*  piaco  without 
dnCifiri  »«'«•«.  A  •  .  wliy  «h  niM  \\r  iloiihi  that  M-n^itivir  lift*  niav 
rxtfl  ^\i'h'k'.t  ti'  T\r>,  (If  m  iii  'h  w.iiii.ui  niiM  nlar  (ilircM  f**  (t 
»  iirp- 'fiafi?  ?■»  '•••  ol»-rrvtil  hrrr,  t!i.it  thi-'^f  ^pi^rN  however 
rtrocai^lv  af'  i''*i-- 1  lhf*y  m  ly  ajipcir  in  thi*  iiviiii;  aninial,  in  the 
4eaJ  «  r*-  ti:.  •  iF  i.p  m  flu-  >:.L:ii(tNt  Irtinh,  wtiii-h  proves  that 
the  •*-!  :  ••  ••!  1.    ir  a  ih'-i  i:i  i*  r.»nii.M  ti«l  wllli  \\<  life. 

h-^t  t  I  -iz't  i'  i«  d-fli'Mlt  !  I  lit-tt'i'i  ihi'  tn!i<'ri)|ar  fihrcn  that 
n>it'  T'  •;»  ii^  I  I  'h  >  nfn  n  -ci-i.ri'liKi.  j  hiii  an  opportu- 
»il¥,  v%).-*-  I  •  ♦«r!'"*i:i_'  'hi'  pr«inl  I'Diitniiiini;  t!ic  pre«*i.*din;j  para- 
p".ipti.  ihr  "jh  \)\*'  Liiilm  •<«  I't  niy  liit-iul  Mr.  (hvin.  ut  the 
Httf^lf  r  ifi  M>i-<  <i  II.  \\t  II  LidWM  I'l'  h  s  ailniiraMf  aiiatuiniral 
drvfip'u'n  ft  t'l*-  :iii  lo.il  lit  tin*  |i-:ii!y  Xiulilii^,*  til' i  xaiiiiajng 
■  pref^if.r.  >;i  *»:  '!i  ■  l.iiji'  '>|i::ii'«.  \^ilh  (hi-ir  ^al  «>,  tit  th<.'  rnani- 
■i.iiarv  Sr  i-'tT<  h:M,'  :fi  winih  t!ir  niu^iul'ir  hl)ri'<  wrrf  disk- 
unctfy  ^t^i.'i'i  .  •  in  I"pin'j  thf  LaM*  nl"  xhy  *.piut\  whon  the  *»♦• 
trat  r<"ni'^'*l;  ^i  thit.  ri-aMuini^  frnni  analtt;:v,it  miv  lie  con- 
ckidrtJ  Ihit  ih  ■  *'p-.rifs  ul  the  eoniinon  s|)ecie.s  hive  a  >imilnr 
wi«rulir  n:  p  f.it  i«. 

T'f    'I'V  •■■  ^    '  y  iJi'i'  h  ill  !li«lr  t"'irii  an!  »*''i!jt'n»'.     In  the 
f^-'  ■  -  .  I-'  r.  »'i  ■  !  rl.   \  V.  .-Til  ti»  Il  •  III  .1  h  .rf!\  ^ii'i'^l.uii  i*.  \ary- 
rj  :      n     _•■   In!-  ..'i  i   :•  :  ,•  h.  ll:»    li  j':    mih  ^   i  rii  :i:.^  tmni 
l^,    !.  ;-■■  ■■   .:   :     '     .»  .il  ''i  ■  *.,■  .  til,  V  a;-.-  In  .mill  .li\   llii!i-il 

lii^'h'-  "•'  !  t '.'I  '.'.I.:  i:»  |i  .  i:.  '1*1.'  p  ii  1  rli\ -'Inpi  d  hy 
:v  •.  •  '•■     '■•■•'•  »:i  li'i-:.- i.  i-  Ul   -I*- I  ill. IN  ihi- 1«  «»l  "l"  thr 

•!.»•.    ••  \  •:.'i       II.   I  1.1    '•  Ml  f,  ill''   in   .1    I)'.' Ill :  li.i  y  are 

li-i'-  '  .1  ■'.  •  i  ■  '.  •■  .'  'Il  ■  i'  i-r  .1'.  ;  ;.|».  or  t'.f  p  i!i-»!.i!  ami  i  a- 
isiil  t«'  ■"  I'  If. I"'  \\  •  !•'.  Tlif  II  i«»  ■  I- 1  ■•:!•  i".  I  •>o  .I'i  T'»  pl.iv 
•v.-n  *•'  ;  •  r    i  I  •  r,"Ti'  ni"  tli  •  a'»  ivi-  |>i<>li:'irr.iii<  i*.      1^  •id  -i 

:r-v  =  »-_■  r  '  ■  ■  *.  t  I*  f  ■•  .IT'*  *'iai  •  1»:  .-'fl-  l-*h  i:  ••  I  •»ii"'i  t  'rnr.- 
p-iV'i^  ..  '  i' ••■  i'»-  kn  i'«,  wh!' h.  wli'-fi  iMiJi'l  !' il.  .ipju-ar  to 
fcinn ''•'    I   tf!;*  (alias    l1<>v\tr   w:*h    aeuininatdl  petals,    and 
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which  are  supposed  to  be  polypes.^  Those  parts  void  of  s^no^ 
called  the  alleys,  distinguished  by  rows  of  orifices  disposed  is 
pairs,  are  furnished  with  a  quite  difierent  kind  of  orgaD,  I  meas 
the  suckers'  before  alluded  to  and  described,  by  which  the 
animal  can  also  move  or  fix  itself  to  any  substance;  it  is 
thought  also,  as  they  are  perforated,  that  it  uses  them  to  ab- 
sorb the  water  for  respiration.  The  length  of  these  socken 
or  ten^cles,  for  so  they  may  be  also  called,  when  they  an 
fully  extended,  is  always  greater  than  that  of  the  spineiy  so 
that  they  may  serve  as  so  many  anchors  to  fix  the  anun&l  and 
enable  it  to  resist  the  mass  of  waters  that  press  upon  it  Thsy 
are  stated  to  be  more  numerous  near  the  nK>uth  than  in  other 
parts,  by  which  arrangement  Divine  Wisdom  has  fitted  them 
to  maintain  a  horizontal  position,  which  is  .their  natural  OM. 
These  suckers  fix  the  animal  so  firmly  to  the  rocks,  that  it  is 
with  the  greatest  difficulty,  and  seldom  without  crushing  the 
shell,  that  they  can  be  separated. 

The  most  powerful  and  complex  organs  with  which  tha 
Creator  has  gifled  the  Echinidans  are  their  jaws  and  teQtk 
Their  mouth  has  adapted  to  it  a  remarkable  frame-work,  coa^ 
sisting  of  five  pieces,  corresponding  with  five  segmentsi  into 
which  the  shell  may  be  divided ;  each  of  these  pieces  fernw  an 
arch,^  and  the  whole  a  pyramidal  frame,  which  was  compared 
by  Aristotle  to  a  lantern  without  a  skin.  To  these  are  at- 
tached the  moveable  part  of  the  apparatus,  consisting  of  five 
jaws,  each  containing  a  long  tooth,^  the  teeth  converging  in 
the  centre  close  the  mouth.^  Altogether  this  complex  ma* 
chine  consists  of  twenty-five  pieces  moved  by  thirty*five  mus- 
cles. The  disposition  of  these  pieces,  Lamarck  observes,  and 
of  their  moving  muscles,  indicate  that  the  parts  of  this  ma- 
chine can  have  only  a  common  movement,  and  no  one  of  (bem 
an  individual  or  sepamte  one;  but  it  appears  from  Cuvier't 
elaborate  description  of  this  wonderful  and  complex  machine- 
ry, if  I  understand  him  right,  that  the  action  of  certain  mus- 
cles will  give  to  any  one  of  the  teeth  that  form  the  pyramids 
an  independent  motion.  This  powerful  apparatus,  which  the 
animal  can  incline  in  different  directions,  i/idicates  a  kind  of 
food,  less  easy  to  bruise  and  masticate  than  what  we  have 
seen  satisfies  the  whale,  and  these  organs  afibrd  a  singular 
contrast  to  those  by  which  that  enormous  monster  masticates 
its  food. 

The  Echinidans,  whose  station  appears  to  be  often  near  the 

1     Fedicdlarite,  Ibid.  Fio.  12.  13.  3    Und.  Fie.  14. 

3    Platr  IH.  Fi6.  3.  dL  4    JM.  Fie.  10^  1 1. 

5     Platk  III,  Fio.  9. 
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fh')i-  upnri  «u*i:ncT^i.'if  Irdi^i-s  of  rork,  frcil  upon  whatever  ani- 
oiij  Th' T  «'i'i  *'•:/*.  \Vr  \\\\r  m'imi  (lial  lln-y  sormiiriK.-^  turn 
Mpon  fh'**r  htr\i  :ii)f|  siilc,  :is  wi-II  im  iiiovi,'  tutrix  inl:iliy.  (hu 
•  !.i''!' «  :S-  II  III  •:•■  rr:iiiilv  1<>  ^•■•'nn'  (hcirfixjii,  with  the  aid  of 
iSt  n«j'i»'T.-i'is  -II'  k'TH  ill  \\\r  vi<'.iii(v  of  llii.-lr  riunith,  which 

■ 

«Srn  cvfff  !h«'v  :irf  !i\i'i|,  iirvi-r  U  I  «:•»  Ihrir  \\n\t\  (ili  the  iini- 
•ntl  i*  Sr  -u.-'ii  ullhifi  tin*  a-  !:«iii  of  tin  ir  ii'tuiThil  i.iw-*.  La- 
■^ifk  fSl'.K-  If.' V  «!•»  H"l  In-.*?!  ;ilf,  I'll!  oi.ly  l;i«riMli*  ihtir 
:'«>i :  S'l!  .i»  f  rtM  i.H  !•*  nf  r:i'  h  r  I  tlv  ir  pvraiiililul  nr  'j-\u^  answer 
vrx  ol  !';••  !w«»  .I'ljii'.n'iiu  ••Ml  *:,  .iii'l  th»>c  \\vt*^  air  liiiflv  and 
'nn^\rr*ty*y  f*.irri»vv«  il,*  !li:'»  I'wik^*  hk<.'  ninsticaliiiir  hurfaccs. 
Ikytc^  i%h/>a»ip'  ar*  ?•»  h.ivr  ^iru  llsi'rn  take*  thrirfi  lud,  says  itcon- 
Ril«  pr!r»«*i;  iliy  nf  ymini;  s'l-ll  ti^'li.  aini  ^niaM  rrustareous  ani- 
-T^l*:  a*  tiiC-  I  iMrr  an*  vi'ry  a!«Tt  in  iht-ir  nii>ti'>ns  it  is  difficult 
iV  tiv:  •-•  I  ur'h  M-  lo  |:iv  h  ri!  "-f  ih'-fn:  but  whfii  once  one  of 
:w!sr'  nn  m  iN  ^:irr«-r<  iSi  If  to  I  <•  t«Mic  h"J  hv  nm-  or  two  of  the 

■ 

••^t4'*I'**  t'f  i!«  rii'Tnv.  il  in  *o')n  M-i/t-d  l»v  a  yreat  nuniher  of 
.ih'T%,  *irid  i'''.?n«  lii^itriy  « jirrird  ii>unrds  the  riiouth,  th«-'  np|in- 
ri!a*  of  «!.:•  ]i  i!i-vr|i»|i'ii;:  if^i'll",  s'K»ii  riduris  it  To  a  pulp. 

Who  rn'i  *.-iv  lliat  iIm*  .\II-w:-«' (  Vi*  iti)r  ilid  no!  furi^ee  all 
'**je  Mttn*>t.r>«  Wftn  whirh  tfii^  aninri)  would  I'C  thrown.  »o  as 
*>  prov.'lc  It  wi'fi  (■\'*rr  ili;i.i:  tli.it  its  ^^tatiixi  and  functions 
.T«j:-.rc  ■  C  n:i*;il»r!i!j:  it-  iii!i'ru."i!  orijTini/aliori  and  the  nature 
'^  iht  ani'TMil  i'^«-!r.  anii  thnt  il  IkiMs  a  middle  station  hctwcen 
•ly?  p^'yi*"  :inl  th'-  Moln«i:iiis.  in  the  former  of  which  the 
o^^e>*;<w?nt  of  nius'^l'*  is  vorv  *ili*c«re.  and  in  tlic  latter  verv 
-'^f^ttrno'i^,  and  tin!  it  rarihol,  l:ktr  tin*  f')rmrr,  liT  itM-il  bv 
♦  '  j*^.  .iii<:  ^  •  •iipp'-r!  a  p  ■■>i»>ry.  cr  it  tiiilii-'tl  with  liKnino- 
*i^  r».'W  .-*  irrv  wi:li  it  a  Ir'iw  »«Iiill  ;  ihr-c  lliiiii;*  con- 
■  Vr**.  a:.  I  :)'•  i.  iTurr  ••!'  i*s  I  ->  I.  ;i',d  flu:  Iir<'e  nci  t*«»«':irv  to 

m 

r^*"!'*-  it  T   r  i!  .Tf^tHiT;.  i\  w.i-  i-'ijil-i.tlv  r"«piiM!c  that  it  should 

.«^  -^-'-tj-!    1  }tx  .1  t  ru-^l  ^-'iJli-  ,1  lit  t'l  ;ili  iril  .i  ^upp  »rl,  and  Kive 

■^'^'  :  •  ;•*  j-rvirfil  nril   aj»:Mr.i!ii««.  and  \i*l   li^'il  fi.inijh  to 

»■«'*  !■•  Tfr-  •  .'V-rt-s  •>!  i!n  inn'ivf  pDwi-rs;  hu!  n^tli^JcruM,  from 

■*  ''^o**:!!".':  :!?il  n.itiJi*',  w.i*  JMhli-  lo  hr  i  n>l»«  t|  l>v  a\eiv 

»^V  pfz—'ir*-.  i!  rrq'iTii!  tnrlli'  f  nn-riiis  ot  ilffriir.?,  and  with 

>:«^  r".»  A*n.*::*ry  md  Urnrfi-'tMl  Crc.ilor  has  ampiv  pnivided 

1  Vy  co>t  rrr^  it.  like  a  hrd«:i'-ho::,  wiih  innunu-raMc  opines 

^•nift*  in  i'Tv^lh,  and  cava  hie  of  variom  inovenicntM.     The 

. ^/  o-<c*.  w^'.:i  tTiM'tt'd.  dcffnd  it  r>n  ail  sides,  holh  from  the 

^isek    'i  '■n'-'-ii.--*  and  from  the  ert"e'"l<  of  uri id«-nfal  pressure, 

^0^  mr  rnsy  •-onj^^-turc  thnt  when  the  lont;er  ones  arc  couched 

'■«  aanrcr  s'ly  piirticular  purpi5p,  the  short  ones  may  come  into 

1  Plati  III    Fib.  11. 
16* 


1 14  rURCTlOKB  ARD  1II8TIRGT8. 

f>lay^  and  assist  in  keeping  any  pressure  from  the  crust.  Per- 
laps,  as  in  the  hedge-hog,  the  ordinary  posture  of  the  longer 
spines  is  couchant,  and  they  are  only  erected  when  the  animal 
is  in  motion  or  under  alarm. 

The  wonderful  apparatus  which  closes  the  mouth  of  the 
common  or  lypicul  sea-urchin,^  is  another  and  striking  proof 
that  Creative  Wisdom  employs  diversified  means  to  attain  a 
common  end,  the  nutrition  of  the  animal.  The  mouth  of  tbii 
animal  is  under  its  body,  a  situation  far  from  •  favourahlci 
according  to  appearance,  for  the  mastication  or  bruising  of  its 
food:  if  its  jaws  move  vertically,  like  ours  or  the  nnandibles 
of  a  bird ;  or  if  they  moved  horizontally,  like  those  of  insects, 
it  would  have  been  attended  with  no  small  trouble  to  an  animal 
whose  mouth  was  underneath,  but  its  five  pyramidal  jaws  with 
the  points  of  the  teeth  in  the  centre,  admit  an  action  more 
accordant  with  the  situation  of  the  mouth.  By  roeana  of 
its  numerous  muscles  it  can  impart  a  variety  of  action  to 
the  mass  and  individual  pieces  that  form  its  orai  apparatoi, 
so  as  to  accommodate  it  to  circumstances,  a  power  not  pos- 
sessed by  the  higher  animals.  In  those  Echinidans,  wbose 
mouth  is  in  the  margin  of  the  anterior  part  of  the  shell,'  no 
such  powerful  apparatus  is  observable,  its  situation  being  in 
front  of  the  animal,  it  b  not  as  it  were  under  restraint,  it  hit 
less  occasion  for  the  aid  either  of  tentacles  in  its  vicinity,  or  of 
a  powerful  apparatus  of  masticating  organs. 

By  furnishing  those  animals  with  a  set  of  peculiar  organs  to 
act  the  part  of  hands  as  well  as  feet,  we  have  another  instance 
of  the  care  of  Divine  Providence  to  adapt  every  creature  to  the 
situation  and  circumstances  in  which  it  is  placed.  The  legs 
and  arms  of  (he  higher  animals  would  be  rather  an  incum- 
brance to  an  Echinidan,  as  well  as  a  deformity ;  it  is  therefore 
furnished  with  a  set  of  organs  better  adapted  to  its  peculiar 
station,  wants  and  functions,  in  a  numerous  set  of  retractile 
tubes^  capable  of  the  necessary  extension,  fitted  at  their  ex- 
tremity with  a  cup  acting  as  a  cupping-j^lass  or  sucker,  and 
enabling  the  animal  to  adhere,  with  irresistible  force,  to  any 
substance  to  which  it  applies  them,  and  discharging  at  the 
same  time  the  functions  of  hands  to  lay  hold  of  their  prey  aad 
convey  it  to  their  mouth,  of  legs  and  feet  to  stay  themsdvei 
upon,  and  of  lungs  to  as{$ist  in  their  respiration. 

The  workmanship  also  in  these  animal  structures  is  as  betii- 
tiful  and  striking  as  the  contrivance  manifested   in   them  b 

1  EehinuM  edulU.  2  Jnanchitet,  ^PMtenrui^&c. 
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1.  Their  protuberancci,  esprciallj  in  the  mammiilarj 
•a,  iheir  variously  M!ui|iturcd  ipiiies,  llieir  Icnlacuhir 
all  bj  their  perfect  tiiii»h  and  aamirable  (orwrn  declare 
—The  hand  that  made  m  is  diviiie — since  ihej  exceed  in  all 
thew  rapecu  the  most  cliilioniic  human  works. 
The  9kird  and  last  section  of  the  Kchinoderms,  or  spioy- 
Radiariefl*  are  the  Fululuiant,^  AnKMigst  thcso  we 
y  BoCice  the  Sca'attrmonits,*  marine  aninwls.  Axing  tlicm- 
to  the  rocks,  but  liaviiif;  llic  power  of  kxromolion,  which 
m  oommon  base  send  torih  what  appear  tu  be  n  number  of 
terminating  each  in  ^hat  K*ems  u  many»pelaled  flower 
ef  varioai  hues,  so  that  tlmsc  wlio  have  an  opportunity  of 
ring  them  from  a  diving;  bell,  mav  see  the  sub-merged 
covered  with  bcnulil'ul  blossoms  ol  various  ccik)urs,  and 
ith  the  parterres  of  the  gayest  garden?.  Kllis,  who 
the  first  Enghshman  who  o|ieiiod  his  eyes  to  the  beauties 
Titics  that  adorn  the  garden  which  God  has  planted 
m  Ike  liOBom  of  the  ocean,  has  named  many  of  these  from 
they  seem  to  r<  present,  as  the  daby,  the  cereus,  the 
the  aster,  the  ^unflowe^,  &.c. 

animalsi  at  lirM,  ap|iear  to  come  very  near  the  polypes, 
the  fresh-wnttr  onc-s,^  bearing  a  number  of  indivi- 
^iringing,  as  it  were,  from  the  wime  root,  each  sending 
Mlh  from  its  mouth  a  nuinber  of  tentacles,  which  are  stuted  to 
irjminale  in  a  kuckcr,  niid  l>y  whith  :\\xk  like  the  other  Kchi- 
r^jdcrms.  thry  re^piri'  :iii(l  n*j(.«  1 1  lit*  w.iicr;  lhi*y  al>o  rcpriNluce 
'ftyfir  Icritarlc9  ^hen  ml  «ilL  Portions  of  tin-  Iki^c  ulien  divided 
arc  rc;<oducti«e,  but  lln-v  do  n<»t  soparalt*  iVoin  the  parent  till 
i^j  tcfitacU-n  sre  cuiii|»tt'l>-iy  fornifd.  Thrir  internal  ur^ani- 
Sdi:»«*n,  hoiftevt-r,  i%  niui  h  iiion.*  ailvancrd  than  that  of  the 
potffptra.  They  ha\«'  a  ^''(Kirate  aliiiieiitai  y  sjk'  or  luhr,  sur- 
nrn'tA'Tti  by  |tiiii:i(iidii::il  inu^rjo,  aiiil  even  nervous  nodules  or 
(A&clsKHi«,  and  aU*!  »«'\('ral  o\aric>. 

In  mild  ralm  weatlirr.  wiirn  the  ^un  ^hir.(*«,  thcv  may  be 
«F*«ft  in  plarc<,  w  lie  re  the  uatrr  is  lutt  very  iwr\\  expanding* 
♦••^eir  ni-iriv-rolMured  lli»\ven*  at  the  yiirfacc  of  ih**  waten* — hut 
•fAfi  I  lie  •li^hle<tl  iiitlu  .itinn  ol  (Lin;;er.  the  llowi  rs  Muldrnlv 
4Mp%»:Ar,  tiN*  .iniinal  rontractx  itK'if  and  wearw  the  a!k|iect  of 
m  of  tle^h.  They  am  it  vierc,  vomit  up  their  young,  or 
cerms  t*>rmed  ni  the  ovaries:  hut  they  MMm'tiincji  lurce 
then  way  out  from  other  parlvi.  When  inclined  to  change 
stAlioii  they  plide  upon  their  bsse,  or  coniplelely  detaching 
Ivctt,  commit  thenttelvcs  to  the  guidance  ol  the  waves. 


1 16  ruscTioifS  AiTD  firsTiircT& 

Reaumur  observed  them  use  their  tentacles  like  the  Cephakh* 
pods,  for  locomotion*  They  fix  themselves  with  so  much  force, 
that  they  cannot  be  detached  without  crushing  them. 

It  is  not  wondt^rful  that  so  many  of  the  lower  aquatic  ani- 
mals should  have  been  mistaken  for  plants,  when  they  so  ei- 
actly  represent  their  forms,  their  roots,  their  branches  and 
twigs,  their  leaves  and  their  flowers — but  besides  the  irrita- 
bility of  the  animal  substance,  which  however  is  partially  ex- 
hibited by  some  plants ;  there  is  another  character  which-seems, 
as  a  strong  line  of  demarcation,  to  be  drawn  between  theoi, 
and  to  which  I  have  before  adverted  ;^  animals  take  their  food 
by  a  mouth  at  one  extremity  of  the  body,  plants  by  roots  dk 
%'erging  from  the  other.  The  reproductive  organs  in  the  latter 
occupy  the  place  and  ornature  of  the  nutritive  ones  in  the 
former.  The  gay  and  varied  colours  of  the  blossoms,  the  in- 
finite diversity  of  their  forms,  the  delicious  scent  so  many  of 
them  exhale,  all  are  calculated  to  draw  the  attention  and 
excite  the  admiration  of  the  beholder^  while  the  organa  of 
nutrition  are  usually  hid  in  the  earth.  Not  so  in  the  animal 
kingdom ;  the  nutritive  organs,  or  rather  those  that  prepare 
the  nutriment,  are  placed  in  the  most  eminent  and  conspicuoiif 
part  of  the  body,  in  the  vicinity  of  all  the  noblest  avenues  oP 
the  senses,  while  those  of  reproduction  are  placed  in  the  rooit- 
ignoble  station,  and  are  usually  found  closely  united  with  thoae 
passages  by  which  the  excretions  of  the  body  pass  off  In  the- 
Tunicaries  indeed  the  mouth  and  the  anal  passage*  are  usually 
very  near  to  each  other,  and  in  the  polypes  the  same  mouth- 
that  receives  the  food  rejects  the  feces,  and  it  even  sometimes* 
appears  to  happen  that  an  animal  has  been  swallowed,  and' 
after  performing  the  ordinary  revolution  in  the  stomach,  haS' 
been  ejected  again  in  a  living  state. 

I.  See  above,  p.  74.  2  Plat*  IV,  Em.  1,. 


CHAPTER  VII. 

F§m€ii»nM  and  liuiineU.     TumieariiB, 

TWb  aoimnk  we  hnvc  liillicrlo  been  considcrinff  were  nil  r^ 
bj  Cuvier  a^  belonging  to  his  fir^t  cla»,  flic  Zoophptip 
e  continiird  ihrrcin  by  Cinis ;  the  latter,  however^ 
ihMt  the  EchiUOf/rrniM  are  some  whit  t  removed  from  the 
bj  the  commciicetiuwit  of  a  nervous  system.  Liimarck*t 
■at  cni»,  the  TttmcnneM,^  whirh  we  are  nciw  to  enter  udoo» 
fcrm  part  oT  the  headli-s^  Mollii^raus'  or  Cuvier,  and  belong 
that  «ctinn  of  them  tli.il  have  no  slielk  My  leamM 
Sttvigiiy,  in  biit  «*l:ilK>rate  and  admirable  work  on  7%e 
Jiiumuis^  who  al^o  ronsidem  them  as  a  separate 
inal<-s  them  •^^ctdiant?  dividing  them  into  two 
Telk^da»i9  and  Thti/idaN.%^  Many  alcyons  of  Linii& 
fv.  nrr  now  roft^rmh  to  the  Class  wc  are  treating  of. 
ctiaracters  of  the  rhi^fi  may  l>c  thu^  Mnitril .  Amimal, 
citlirr  ipeUtjrKHi^  or  l(M(li(*ry,  covurctl  by  a  doiihio  tunica  or 
CBTebpr.  The  rxtornal  iini-,  ari.ili»::iiu!<i  t'»  the  >hc)l  of  Mullut- 
drttinrtly  ori^.iri/cd.  pio\i«lfd  with  two  a|H.Tture4,  the 
/.  for  r(*«p  ratiiiti  an  i  fiiiiniion.  (he*  other  anai;  the  io- 
rnvrl'»fie.  arialf>U'>ii«  t>  \\\v\t  rn^iitli*,  pntvidod  nl^o  with 
two  ap«  rlurri  adhering  lo  thnjK'  of  thr  outrr  one.  Body  ob- 
bog.  irrei;ii}ar,  div;r1(*.J  iiitrimrly  iifo  many  ravilii*^,  without 
a  Snd;  giH%  wriijiyiipj.  rnt:ri-Iv  or  in  p;ut.  lh«*  surface  of  a 
cavjy  within  tlic  niaiillo;  rn.niih  plat  rd  t«)W.irds  the  iMittom  of 
the  r?^inTory  ra\ity  hftwct-n  llic  i^ilU;  altmtnlary  /m^,  open 
a!  ^Ah  rfMJ* ;  a  qan^hun,  >eM(ling  nerves  to  the  nK>uth  and 
a»<i4. 

T9r  snimaN  nrr  c-ilhrr  simple  or  atjjjrrnale;  fixed  or  float- 

L'i«-  Mmpii!  i*nr%  :ire  %i>'iii'titii<*^  m^nsiU*,'  and  Mimetinu*^  sit 

a  Aii4«t  jlk.*     Thi*  -iirjnr  »atr  ours  posM'ss  maiiv  rharac- 

in  rooirnori  with  tlic  p«ily{H'«.  itihuMtin^,  as  it  wrre. a  rom- 

body.tomewliat  aiia!o2i>u>  to  ilic  p4>lypary,  except  that  it 
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is  more  intimately  connected  with  the  animal  that  inhabits  iU 
(he  mouth  o(  all  h  surrounded  with  rays  or  tentacles,  as  is  ah(H 
in  many,  the  anal  ori6ce;  but  in  their  organization  they  didfer 
very  widely,  exhibiting  traces  of  a  nervous  system,  and  even, 
in  some,  of  one  of  circulation.  The  fixed  o|||b  are  commonly 
attached  to  rocks  or  other  inorganized-  substances,  but  some- 
times they  are  parasitic;  thus  a  species  of  botrylle^  envelops, 
like  a  cloak,  certain  ascidians,  and  another  of  the  TiinicarieiF 
envelops  the  madrepores^  more  or  less,  with  i^^nilk  V|hite 
crust. 

The  Creator,  when  he  filled  the  waters  of  the  great  deep 
with  that  infinite  variety  of  animals  of  which  every  day  bringi 
genera  and  species,  bcFore  unknown,  to  light,  willed  that  many 
of  them  should,  as  it  were,  form  a  body  politic,  cx>nsisting  of 
many  individuals,  separate  and  distinct  as  inhabiting  differeot 
cells,  but  still  possessing  a  body  in  common,  and  nrmny  of  them 
receiving  benefit  from  the  systole  and  diastole  of  a  comrooa 
organ:  thus,  by  a  material  union,  is  symbolized,  what  in  ter- 
restrial animal  communities  results  from  numerous  wills  unit- 
ing to  effect  a  common  object.  The  latid,  as  far  as  I  can  re* 
collect,  exhibits  no  instance  of  an  aggregate  animal;  nor  the 
ocean  of  one,  which,  like  the  beaver,  lemming,  bee,  wasp,  ant, 
white  ant,  and  many  others,  forms  associations  to  build  and 
inhabit  a  common  houso,  nnd  iirar  a  coiiirnon  (hmily.— -Pro- 
bably the  natttrc  of  the  difTerent  mediums  these  several  ani- 
mals inhabit  is  the  cause  of  this  diver&;ity ;  and  Frovidence, 
when  it  willed  the  peopling  of  the  waters,  as  well  as  of  the 
earth  and  air,  into  which  the  effluxes  of  light  and  beat  from 
(he  central  orb  could  not  so  penetrate  and  be  diffused  as  to  act 
with  the  same  power  and  energy  as  upon  the  earth's  surface, 
and  in  its  atmosphere,  so  formed  them  as  to  suit  the  circum- 
stances in  which  they  were  to  be  placed.  Instead  of  sendine 
the  social  aquatic  animals  forth  by  myriads  to  collect  food  ana 
materials  for  their  several  buildings,  he  took  the  vegetable  crea- 
tion for  the  type  of  their  general  structure,  in  many  cases 
fixed  them  to  the  rock  or  stone,  united  them  all  into  one  body, 
which,  under  a  common  cnvcJope,  contained  often  innumera- 
ble cells  from  which  were  sent  forth  by  the  occupant  of  each 
a  circle  of  organs  to  collect  food,  from  which,  by  some  chemi- 
cal operation,  they  could  elaborate  materials  for  the  enlarge- 
ment of  their  common  house ;  and  often  cause  that  influx  and 
reflux,  to  compare  small  things  with  great,  resembling  the 
oceanic  tides,  and  by  which  the  sea-water  is  alternately  ab- 

1  BolryUuM poly€ydu9k  2   Didemnum  nndidump  Sar.. 
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%orbed  :ind  rrjeclcd  by  these  animals;  but  this  function,  in  Ibe 
CMt  of  tome  of  the  Tunir:inc*?i,  the*  nniin.ilff  with  which  \ic  nre 
oow  conrernetl,  secmfi  to  lie  ntliNMeil  hy  a  cciitrni  organ  or 
p«mp  rtifnmon  to  the  uho!i*  frntrmily. 

ikil  .-iiihuii:;h  BOffic  of  I  hi!  inuhnr  n«sori:it(ril  nnirnnls  arc 
«Qpk*vcti,  hke  the  t«*rn*^tri:il  ours,  in  l.ilNmr.s  that  n*i|iiire  lo- 
caaw*iK*n  and  the  rolUrtioii,  friMn  diflrrciit  aiid  (if?rii  distant 
pir1<  of  materials  for  the  orrrlion  of  thrir  sc;\rrai  f.ihrics.  and 
oifafft  to  %lor€  up  for  thr  inaiiitt*naiir(*  of  the  varinus  mrfiihers 
of  ih'Ttr  rnmmunitv.  vd  then.*  nri*  soiih*  that  art:  iii«truc*tcd  to 
io€m  .i««M-iai  10114,  uhjrh  v<'t  arc*  not  ntiitrd  hv  aiiv  riiatfrial 
He  or  nvnmiin  h«M!y,  •«•>  a**  tn  U*  phf/tic'i/fi/  inM'jt.irahle.  Of 
tiu%  dt  smptinn  art'  the  Sti/pr.f,-  fir  hqJinri's,  as  tfie  Frunrh  call 
Ihtm.  Tfii**c  an*  phi^phnrii*  aiiiinals  so  lrnns|'arc'tit  that  all 
:heir  inli  rnal  nri:an.s  and  all  tht*ir  in«>v(*nifiils.  and  cvun  all 

the  cor:?rfiU  of  thi;ir  intotinrs.  mav  hr  d>linc-(lv  H'cn.     Thcv 

•  •  • 

art  ce!.iticioi;.4  like  tin*  niL*ilii>as  atid  hiTt'C^,  and  like  tlicin  dta* 
M>lTe  ir.tii  walr.T.     Their  nr;:nni/alion,  hnwr\t*r,  proves  them 

10  be  Tunicaries,  ( Vrtain  ^^jK-rii's  iil  the!«e  aliimals,  in  thm  re- 
i«ect  uTihkc  every  other  t!i'nii?(  of  the  animal  kingdom,  have 
ihe  pro;KTty  of  unilin;;  theni^elvi'M  tns;i'tlier.  not  fortuifounly 
Mfh»i  iifrtrularjy.  hut  from  ll.oir  hirthand  iu  nrrert.iin  undevia- 
t.fie ordn,  Ba*r  ol>Mrrved  thr  rcuninn  a(\\\rron/rt/ernie  Sa/pe* 
which  he  lh(i«  dc^rrdNii:  **  Kvery  iriiliviiliial  i^  att.irhed  hy  itf 
t.*V4  lo  \\\4\  nrhrr^.  the  ninitli  t*!  wliii  h  i^  li:ri:i  ij  ti>  tl.c  same 
w1^  :  .ir.i!  hv  \\i»i  h:\i  k  aUn  I>>  tv\it  (itiiiT^.  when  il  is  turned  to 
:t^  •*Pi***  '•'  sjili'."  Ill  th>  rjiiMiMi^lnrn  e  it  presents  an  ana- 
bc^  t'*  tJi'"  ri-riilw  of  il'i-  \\.\r  Imi-,  in  wlileli  e.ieh  cumh  run- 
%<•  '•(  n  doiiii'i*  M't  lit  f'i'lU  p!.ii  i-rl  hi^i*  til  lM«!e,  with  the 
■30u:h«  of  rirh  *<'t  l»i"k:M:;  n|-po*.;te  w.iy«.  and  the  tells  »o 
X-l^r*^  thai  a  third  I 't' the  fMM*«.|  llin  e  celU  omipic!*  the  \%ln»le 
•f  cc.r  '  .iM-  in  the  f»p|Misit'»  *'et.*     Tlr^  re'ininn,  in  the  «aiprs 

11  HIrr'fil  hy  n^ans  «•!  i  i^lit  pedirli'%,  uf  a  naluic  exaelly  51- 
vuMr  tf^  ihit  of  the  l<"ilv.  Il  ih  perfertlv  regular,  that  in  to 
■iT— 'iti  'he  indiviiii];il«i  are  at  iht*  ^ame  di^tanci*  and  height, 
aU  'ii/e  l»«'iii%  in  Of  I*  row  nre  tiirhed  totfi**  vime^iiie,  and  those 
mt  in^h'T  Im  tho  npjrfiK'f.  'J'hese  mw*  ii^nally  ronsist  of 
lirwti  ffiftT  lo  fit'lv  individuaN.  and  arc  rairietl  hv  the  wave« 
•ofnefiffTM^  in  n  iitrai^ht,  Miinetimes  in  a  riirved.  and  sometime* 
m  m  ip;r:it  liiie.     In  the  wa,  diirir:i;  (he  day,  they  sfppear  like 

nKind«,  and  during  the  ni^ht  like  rihandji  of  fire,  which 
i:ely  roll  up  and  unroll,  wholly  or  partially,  either  from 


1     .^^MMRj 
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Ae  motion  of  the  water,  or  frofn  the  will  of  the  animab  thit 
compose  them.  They  are  found  in  the  ocean  only  at  a  groat 
distance  from  land,  rrofessor  Elschscholz  mentions  oiie,^  inter* 
mediate  between  the  Saipes  and  Pyrosomta-^woA  a  similar 
one  is  now  in  the  Hunterian  Museum* — whjph  by  means  d  a 
pedicle  appeared  to  be  attached  to  some  common  body,  all  ef 
them  arranged  in  rows  with  the  head  turned  to  the  same  side; 
Savigny,  whose  eye  nothing  escaped,  and  the  acumen  of 
whose  mtellect  equalled  that  of  his  sight,  alas  now  dark^ftr- 
ther  informs  us,  that  the  Salpes,  adhere  to  each  other  only  bjr 
certain  gelatinous  protuberances,  or  as  Lamarck  suspects,  eer* 
tain  lateral  suckers,  disposed  so  as  not  to  impede  the  motioos 
of  the  muscles ;  but  (heir  union  is  only  temporary.  At  a  cer« 
tain  age,  M.  Peron  observes,  these  animals  separate,  all  the 
large  individuals  being  solitary.  The  same  traveller  »  of  opi* 
nion  that  the  concatenation  of  the  Salpes  is  coeval  with  their 
birth. 

The  object  of  Divine  Providence  in  endowing  these  animab 
with  an  instinct  so  singular  can  only  be  conjectured.  Thcj 
are  of  so  very  frail  a  nature,  that  perhaps  when  first  produced, 
the  fluctuations  of  the  mass  of  waters,  to  the  surface  of  which 
they  appear  to  r«e,  might  be  sufficient  to  destroy  them,  or  \» 
carry  them  to  the  shore,  where  they  would  inevitably  perish; 
but  by  being  united  in  bands,  they  may  be  better  able  to  resist 
their  force,  and  perhaps  the  more  vivid  light  they  thus  produce, 
may  be  designed  for  defence,^  or  to  answer  some  other  import- 
ant purpose.  When  they  have  attained  maturity  of  size  and 
strength  they  may  be  better  able  to  direct  their  course  and 
avoid  these  injuries.  The  young  of  terrestrial  animals  gene- 
rally are  associated,  under  the  guidance  and  protection  indeed 
of  the  mother,  till  they  are  of  age  to  take  care  of  themselves. 
The  object  of  Providence  in  both  cases  is  the  same,  though 
the  modes  of  its  accomplishment  vary  according  to  the  situa- 
tion and  circumstances  of  individuals.  When  we  see  such 
paternal  care  manifested  for  the  welfare  and  maintenance  in 
existence,  of  beings  so  frail,  that  a  mere  touch  would  dis- 
sipate them,  we  cannot  but  assent  to  the  observation  of  the 
Psalmist,  that  "  His  Under  mercies  are  over  all  his  tvarks^^  tht 
least  and  most  insignificant  as  well  as  those  that  appear  to 
occupy  the  most  elevated  place  in  the  animal  kingdom:  and 
we  may  feel  a  comfortable  assurance,  built  on  this  eround,  thai 
the  eye  which  regards  even  these  seemingly  insignificant  crta> 

3  Platb IV. Fis. 3.  3  See abovciii. 95. 
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turas,  will,  if  we  cast  not  off  our  confidencei  never  overlook 
fltty  or  be  indifferent  to  our  welfare. 

The  Ia9t  and  highest  tribe,  belonging  to  the  present  clafls, 
are  those  which  are  never  united  to  each  other,  but  arc  soli- 
tarj  in  all  stages  of  their  existence.  These,  as  well  as  the 
preceding  ones,  make  a  near  approach  to  the  real  Molluscans, 
at  least  their  external  and  internal  envelope  bears  considera* 
bic  analogy  with  that  of  bivalve  shells,  as  Lamarck  acknow- 
ledges, though  thcj  differ  in  having  a  distinct  organization,  the 
shells  of  hivaU'cs  having  neither  apparent  vessels  nor  fluids, 
while,  in  these  Tunicaries,  the  covering,  both  external  and  in* 
temal,  in  some  species,  exhibits  vascular  ramifications  very 
conspicuously. 

Thoush  several  of  the  animals  belonging  to  the  class  of 
Tunicaries  are  interesting  on  account  of  their  singularity  and 
beauty,  I  shall  only  select  two,  one  from  the  aggregated,  and 
one  from  those  that  are  simple,  for  description  and  farther  re- 
marks, and  then  proceed  to  the  great  class  of  Molluscans.  Who 
would  think,  asks  Lamarck,  that  the  Pyrosome,  first  observed 
by  Peron  and  Le  Sueur,  was  an  assemblage  of  little  aggregate 
animals;  any  one  that  looked  at  this  nnimal|ror  at  Savigny's 
figure  of  it,'  would  mistake  it  for  a  simple  polype,  with  a  num- 
ber of  leaf-like  appendages  growing  from  its  skin  ;  but  a  closer 
examination  would  give  him  a  very  different  idea,  and  he 
would  discover,  with  wonder,  that  it  was  a  mass  filled  with 
animals,  united  by  their  base,  exceeding  the  number  of  the 
above  appendage*:.  The  common  body  that  contains  these 
creatures  resembles  a  hollow  cylinder  closed  at  its  upper  ex- 
tremity and  open  at  the  lower ;  this  body  or  mass  is  gelatinous 
and  transparent,  a  number  of  tubercles  of  a  firmer  substance 
than  the  tubo,  but  at  the  same  time  transparent,  polished,  and 
shining,  differing  in  size,  cover  the  surface ;  some  being  very 
short,  and  others  longer,  and  the  longer  ones  terminated  by  a 
lance-shaped  leaflet.  At  the  summit  of  each  tubercle  is  a  cir- 
cular aperture,  without  tentacles,  opposite  to  which  is  another 
circular  orifice  which  is  toothed. 

The  pyrosomes  are  the  largest  of  the  phosphoric  animals, 
the  t^ilaniic  species*  being  about  five  inches  k>nK,  and  the 
Mediierranean^  sometimes  attaining  to  the  length  of  fourteen. 
Their  power  of  emitting  light  is  so  great  that  in  the  night  they 
cause  the  sea  to  appear  on  fire.    Nothing  can  exceed  the  dai- 

1  Jnim,  Mtnt.  Fai^br,  Pu  IV.  Kis.  7.  2  P.  mllmlimm. 
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sling  lieht  and  brilliant  colours  that  these  floating  bodies  cnhi* 
bit — colours  varying  in  a  wa^  truly  admirabie,  passing  rapidly 
every  instant,  from  a  dazslmg  red  to  safTron,  to  oranst»  to 
green,  and  azure,  and  tbuB  reflecting  every  ray  into  whidi  the 

Krism  divides  the  l^ht,  or  which  is  exhibited  by  the  heavenly 
Dw.  In  the  water  their  position  is  generally  horizontal,  anl 
their  locomotion  very  simple :  they  float,  as  they  are  carried  bj 
the  waves  or  the  currents ;  like  the  salpes,  they  can  however 
contract  and  restore  themselves  individually,  and  have  also  t 
very  slight  general  movement  which  causes  the  water  to  en- 
ter their  common  cavity,  visit  their  gills  for  respiration,  and 
convey  to  them  the  substances  which  constitute  their  fixid. 
M.  Le  Sueur  observed  that  when  the  central  cavity  of  the 
common  tube  was  filled  with  water,  it  was  immediately  spirted 
forth  in  little  jets  from  all  the  extremities  of  the  tubercles  with 
which  the  surface  was  covered,  from  whence  it  appears  tint 
the  external  aperture  of  the  individual  animal  is  really  the 
anal  aperture,  and  the  opposite  or  internal  one  the  nioQtIii 
which  thus  received  the  water  and  the  food  it  conveyed  firooi 
the  common  tube,  and  rejected  it  by  the  orifice  of  the  tuberclei. 

The  internal  organization  of  the  little  tenants  of  the  commoi 
tube  is  given  wiA  considerable  detail  by  Savigny/  the  general 
opening  at  the  summit,  or  truncated  end  of  the  tube,  has  an 
annular  diaphragm,  from  which  it  appears  that  they  are  wh 
ranged  in  circles  round  it,  so  that  in  this  respect  they  foitm 
rays;  in  shape  they  somewhat  resemble  a  Florence-flask,  and 
have  alternately  a  long  and  short  neck.  The  cavity  below  the 
neck  is  filled  by  the  gills  and  various  intestines,  which  it  wooU 
be  difiicult  to  describe  intelligibly,  in  a  popular  manner.  There 
seems  some  analogy  in  these  Boating  hives  of  luminous  ani* 
mals,  both  as  to  size  and  motion,  with  the  sea-pens.* 

No  species  of  the  genus  appears  to  have  been  met  with  in 
our  seas,  we  may  therefore  conjecture  that  a  warmer  climate 
is  essential  to  them.  Their  general  functions  beyond  that 
of  illuminating  the  great  theatre  in  which  their  Creator  has 

C laced  them,  and  probably  affording  food  to  some  of  the  inha- 
itants  of  the  seas  in  which  they  are  found,  have  not  yet  been 
ascertained.  Neither  of  the  orifices  of  these  little  aoinMb  is 
furnished  with  tentacles,  but  their  branchial  orifice  is  toothed, 
in  this  they  appear  to  diflfcr  from  the  great  majority  of  Rg|pre- 
gate  animals.  We  may  conjecture  that  when  the  water  paaei 
into  the  tube  the  diaphragm  is  either  dropped  or  elevated  to 
admit  it,  and  then  resummg  a  horizontal  position,  closes  the 

1  I7l».fiipr.  pi.  xzii.xxiil  3  See  above^  p.  95. 
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ihAl  the  water  is  forced  into  liic  interior  aperture  of 
ilie  iodividujil  aniinalf  and  |iiiw>t-s  out,  aa  above  dcneribcd,  br 
itm  exterior  ocic.  Fuod-colleciin^;  tentacles,  thcrefurc,  would 
iQ  thk  cjiiie  bo  unncccssirv,  an  tbirir  food  would  enter  their 
with  the  water.  Providcnrc  llius  lakiiii;  carotocum- 
bv  ibLi  I'oiitrivamrc  for  the  want  uf  the  urdinarv  in- 


of  the  Tunic  arics  arr  slated  tu  have  rerounie  to  a  tin- 
mode  of  defence.     When  utizc-d  bv  tlie  bund,  ecnitraet- 

■ 

iQf  tbrrfMelve**  foniMv,  lln'V  t-ianijate  ibe  water  eontained  in 
thetf  cavities,  ao  us  ulten  Midilfnly  l«i  iiuindatc  the  face  of  the 
fethrrman,  who  in  the  nsltini^liUK.'iit  (if  tli<?  rnuincnl  Mifli*n»  the 
4aiinal  tociiea|ie.  If  lhi*«  Inr  a  rnrrcit  stalcniriit.  it  proves  that 
animats  are  not  aihiji-tlicr  wiihntjt  Mniir  lll^^•c  of  inlel- 
e,  l^iey  know  when  tbt-y  an*  as>aiicd  and  how  to  re[iel 
the  aMaiUnt 

lia%uif(  £iven  Mtim'  atTount  of  the  \\\tM  intrTe>lini:  of  the 
^fgrtgmie  Tunicaries.  I  am  next  to  iintici'  tht*  simpU  unt-ii. — 
\m  thc»c  the  iwu  ontice^  bv  uliiih  the- *>ea-\iali*r  i.<»  received 
aaid  expelled  are  lutl  at  oppitMte  I'Xtrfmilies  but  iisiiiilly  ap- 
proUBuited,  one  bring  hi;:hiT  than  (he  (iihi.*r  and  turni^hi'd 
wicli  tentacular  filament v  Tlie  aiiiinals  an;  fixed  to  ri»ck», 
iheUt*  aod  ioinetinies  to  M-a-wit -ds,  iind  art*  eilhrr  sc^siir,  or 
cicirafed  on  a  ftNitstalk:  the  M^^iii-ohcs  prr^^i'itt  .i  mn^alerabii' 
la^I-i^T  uiib  lb"  |iiit!-l>alU,  :i;i  i  tb<  kMh  : «>  \\x'\\  iLll'  n-iit  lun- 
OJWi,  x%  f  ici'.fiii'ii.  vV  f .  Tiii-v  *i ''III,  •■•;  I  ■■..iil\  /i> /.I  ;/i<i.  whii'b 
^co^md  w.'h  -luTt  ^till  lii;-ll*--.  Ill  appriMi  II  lli«.'  J.' funnian*. 
.No'.hirt^  lifTf  i^  kii"'»vii  1.1  ttti  M-  :iiiiiirtl«.  lii:iii  (h.il.  like  lb'' 
.-•UlKr.'ft,  tb'  \  alli-rti.id  Iv  a!i«<rb  .iini  f\ii  1  \U*  ^t  .i*\\:U<'r.  'i*iit 
Cfn-M'  -*'  riiu  '  i-^  i'-;ii  irk.i!i!i.'  h-r  \\>  *  b.jic  •«  i-t  i  i)l»..ir,  l«i  iui: 
•Of.#«  ••rii.-^  \\li:lf,  Miriu  liim  -  tii;,h^i'.  aini  •'<i:n  liih  ■>  nt  a  llt-^h- 
r.      Ai  ..il   ■bi*«  Tr.!i''ari   tixtii.  tin  .r  lii^l<i:v   [urinojirs  iii* 

■ 

\(»tb.ri;!  >"  m-'Ti  Ntrikjii:  iliiii  llu-  ihl'iiii'<-l\  liivri-iiin!  fniii.H 
ifJowhtc  h  t  r'Mti\«.-  i'li^^rr  b:i^  inniiuUMl  ihi-  i.iili*  ir.ul  aiiiin.iN. 
Aa  Ihim  'L«  Wr-ll  .1%  tb*.*  I  Ti-i'i'iliii^  I  i.io^i'H.  tbil  an*  dfotiia  li  1o 
iihlu*t«i*.  •iti'i  tiumbt-r^  •>!  tb' Ml  li>  i.ii.nuirili-,  'Ih'  wuii-  t  xp.mM* 
of  «4*.er>  x'l  upufiL'  ^(>  lari^i- :i  pi'ilmn  t>t  tbc  i^Uibr  \\r  inhabit. 
Wber.  ^^f:  «ur\<'V.  \%itb  t  uri'iiis  ;ihii  dcli^blid  rvrs,  the  \arird 

■  ■ 

inMa  tiftat  eovtrr  tht-  M>iU  of  f\iTy  aspei:t  and  (-|r\ationof  that 
fATt  ol  It  t/Ml  rmensei  from  the  fluetualine  .<urt'aet.'  i)f  the  great 
Asep.  aiid  whiih,  instead  i*\  denvini;  their  nutriiiienl  anil  nuMiH 

]    Platk  IV.  Kia   1. 
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of  life  and  brenth  rrom  thu  walers,  saline  or  fiesh,  live,  and 
brefiihe,  and  are  fed,  by  principles  and  eiementa  commutiictiicd, 
tfilher  medialely  or  iiumedialcly,  from  tlie  almoxpheric  ocean, 
an  expanse  that  envelops  uniiilcrniptedly  tho  viholc  of  uur 
globe,  and  which  itself  is  fed  and  renovated  by  the  con«iant 
effluses  of  the  great  centre  of  irrsdiaiion;  tvhtch  albo  in  its 
turn,  its  well  as  all  the  olhcr  ortis  that  burn  and  ore  mdiani, 
and  Ihote  that  revolve  around  itiem  and  reflect  their  light,  re- 
ceive their  all  from  Him,  lliat  hheat  akd  xasrriiBLK  beidg, 
who  gives  to  all  and  receives  Imn  none.  Bui  1  lose  myself, 
in  intinile  amazement;  I  shrink  into  very  nothingness,  when  I 
reflect  thai  such  a  miseruble  mtirm  as  1  am,  bo  fallen  and  cor- 
rupted, shoaid  i>resume  1o  lift  Its  ihoughl  so  high,  and  lose 
ilself  in  the  depths  of  the  unfHtliomable  ocean  of  Deity.  He 
has,  hon'ever,  commanded  us  lo  seek  him,  and  aKured  us  we 
sliall  tind  him  if  wo  oeek  liiin  humbly  and  sincerely — he  hattt 
ftet  before  ue  his  uorks  und  his  uvrd,  in  both  of  which  he  has 
revealed  himself  tii  usi  and  if  our  great  object  be  loglorily  him 
rather  than  ourfclvcM,  wc  bhall  collect  the  TBtixu  from  each, 
and  shall  Gnd  that  they  deliver,  though  each  in  a  differeat 
language  and  slyle,  Ihc  same  nmlerie^;  for  they  are  the  work 
and  the  nord  ot  the  sante  Almighty  Author,  nnd  must,  there- 
fore, if  rightly  interpreted,  deliver  the  same  truths,  since  th^ 
can  no  more  contradict  each  uiKcr  iluin  he  can  contradict 
himself, 

Hut  let  me  endravuur  to  cnitrL'c  fiom  this  ocean  in  which 
1  seem  lo  have  lost  myBelf,  and,  recovering  my  station  opoa 
fetra^ma,  direct  the  attention  of  the  reader  Icklhe  lovely  trioes 
that  adorn  every  part  and  portion  of  this  our  destined  but  brief 
abode,  I  mean  to  the  vegetable  kingdom;  we  see  how  they 
cover  eanii,  that  not  a  spot  can  be  found,  of  which  in  time 
they  do  not  possess  themselves,  and  that  the  more  we  extend 
our  inquiries  the  more  numerous  are  the  individual  species witlt 
which  we  become  acquainted.  This  being  the  case  upon 
earth,  reasoning  from  Rnak^y,  we  may  conclude  that  oca^ 
thing  similar  takes  place  in  (lie  ocean;  that  could  our  discove- 
ries be  extended  under  the  sea  as  easily  ^  they  are  upon  land; 
could  we  traverse  the  bed  and  waters  of  the  grent  deep  wilti 
the  same  facility  tt^at  we  do  the  surfacu  of  the  earth,  we  should 
find  the  numbers  of  vegetables  that  respire,  in  some  sense,  the- 
air,  fall  short  perhapsof  those  phint-like  animals  that  respire  tbt 
water.  And  could  we  examine  the  individual  species  of  which 
this  in6nile  host  cooiisls,  and  compare  their  organizations,  we 
should  Ijnd  as  great  a  diScncncc  in  the  instruments  and  organs 
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by  which  their  life  is  supported  and  ihcir  kmd  continued*  om 
in  tke  aniniali  thvintclvest ;  and  yet  in  nil  litis  divenitj  should 
trace  a  hamxNij  and  concatcmitiou  thai  would  evidently  prove 
Uk  WiHhMn  that  contrived,  the  Power  that  fornied,  and  the 
lliat  gave  a  living  nrincipic  and  breath  of  life  to  all 
crealuro,  were  cai-h  or  thcio  the  attributes  of  an  ijri> 
ins  Kiao. 


!?• 


CHAPTER  VIII. 


Functions  and  Jnstificts.    Bivalve  MoUuscant. 


Hitherto  in  our  progress  from  the  lowest  animal  upwanbr 
the  mind  has  been  perpetually  submerged;  not  onlj  eveiy 
group,  but  every  individual  that  we  have  had  occasion  to  ood- 
sider,  has  been  an  inhabitant  of  the  waters,  and  to  the  great 
body  of  which  a  fluid  medium  is  as  necessary  to  life  and  action 
as  an  aerial  one  is  to  a  land  animal,  but  now  we  shall  be-per- 
mitted  to  emerge  occasionally,  for  although  the  largest  pro- 
portion of  the  animals  forming  the  great  class  we  are  now  to 
advert  to,  the  Molluscans^  are  also  aquatic,  yet  still  a  very 
considerable  number  of  them  are  terrestrial,  as  a  stroll  abroad 
will  soon  convince  us,  when  after  a  shower  we  find  we  can 
scarcely  set  a  step  without  crushing  a  snail  or  a  slug. 

The  term  Mdluscan^  was  employed  by  Linn6  to  desigDate 
his  second  class  of  worms,^  which  excluded  all  the  sheH*bli» 
and  amongst  real  Molluscans  included  both  Radiaries,  Tuni* 
caries,  and  Worms;  it  literally  signifies  a  nut  or  walnut^and 
therefore  seems  more  properly  applied  to  shell-fish,  than  to 
animals  which  are  defined  as  simple  and  naked.  As  now  un- 
derstood, it  still  comprehends  a  very  wide  range  of  animal 
forms,  and  it  seems  difficult  to  describe  them  by  any  character 
common  to  them  all.  Their  Almighty  Author,  in  the  progress 
of  his  work  of  creation,  linked  form  to  form  in  various  ways; 
he  not  only  made  an  animal  of  a  lower  grade  a  stepping-stone 
towards  one  of  a  higher,  and  which  formed  a  part  of  the  ascent 
to  man,  the  highest  of  all ;  but  as  the  mighty  work  proceeded^ 
he  threw  out  on  each  side  collateral  forms  that  ascend  by  a  dif- 
ferent route,  or  begin  one  to  a  difierent  order  of  beings.  And 
this  circumstance  it  is  that  has  opened  the  d6or  for  so  many 
systems  and  that  diversity  of  sentiment  with  respect  to  tM 
grouping  of  animals,  which  we  meet  with  in  the  writings  <rf 
the  most  eminent  naturalists.  Some  proceed  by  one  path 
and  some  by  another,  though  the  object  of  all  is  the  same, 

1  Mdkma.  2   Fermti. 
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mvkm  loine  bias  from  a  favourite  bypotheris  interferes  and 
diverts  tbem  from  a  right  jud^ent. 

The  organization  of  the  animab  of  the  Class  we  bave  just 
left,  as  we  have  seen,  appears  of  a  higher  character  than  that 
c^anj  of  the  preceding  ones;  traces  of  a  heart  appear;  a  ner- 
vous ganglion  is  detected  between  the  mouth  and  anus,  send* 
ing  nerves  to  each ;  a  regular  respiratory  system  by  means  of 
giUs  becomes  evident ;  but  still  the  animal  is  furnished  with 
no  head,  no  eyes,  and  in  numerous  cases  has  no  separate 
eutence,  but  forms  a  branch  of  the  general  body — thus  re- 
sembling a  plant — from  which  it  cannot  dissociate  itself  and 
become  an  independent  individual. 

Indeed  when  we  enter  the  Gass  of  Moliuscans,  we  find  that 
the  nearest  affinities  of  the  Tunicaries  have  likewise  no  head, 
and  this  circumstance  appears  to  have  induced  Lamarck  not 
only  Co  separate  them  from  the  class  as  arranged  by  Cuvier, 
bat  also  bis  whole  family  of  headless  Moliuscans,^  of  which  he 
forms  his  two  Classes  of  Cirripeda^  and  Omchtfen}  The  ab- 
sence of  a  head  from  the  animals  of  the  bivalve  and  multivalve 
sbelbt  is  certainly  a  circumstance  which,  at  the  first  blusl), 
appears  to  justi^  their  separation  dastkaUy  from  the  other 
lioUuscans,  but  when  we  compare  other  characters,  we  shall 
fiad  many  that  are  common  to  both,  particularly  their  nervous 
system,  which  is  the  same  both  in  the  Conchifers  and  Molius- 
cans of  Lamarck ;  for  neither  of  these  exhibit  a  medullary 
ganglionic  chord,  but  only  dispersed  ganglions  which  send 
iorth  the  requisite  nerves ;  both  have  a  double  or  bilobed  man- 
tle, ffills  on  each  side,  and  a  heart  and  circulation.  The  Ctr- 
ripeaes  indeed  seem  to  be  of  a  higher  grade,  at  least  their  ner- 
vous system  is  moro  perfect — smce  they  have  a  longitudinal 
spinal  marrow  with  ganglions,  a  mouth  furnished  with  toothed 
jaws  disposed  by  pairs,  and  jointed  tendril-like  organs  about  the 
mouth — and  approaches  near  to  that  of  the  Annulose  animal,^ 
the  Qmdylapes  of  Latreille.  These,  therefore,  may  be  consi-^ 
dered  as  properly  entitled  to  the  denonoination  of  a  Gass;  but 
should  not  be  placed  at  a  distance  from  the  Crustaceans,  to 
which  Lamarck,  with  reason,  thinks  they  make  a  near  ap- 
proach, as  they  are  by  Cuvier  and  Carus.  In  fact,  they  seem 
to  have  little  to  do  with  the  bivalve  Moliuscans,  except  in  being 
defended  by  nnorc  than  one  shell,  and  bavins  n&  head« 

I  shall  now  mention  the  moet  prominent  characters  of  those 

1  Mkihma  acephala,  3  Cirripeia. 

3  Ctrnddftro,  4  Jnmdom. 


ruMCTlOKS  AMD 

8hcir-Fis)i,  lliat  I  regard  as  slrlctljr  entitled  to  (I.e  dcnomiiuASm 
of  .Votluaians. 

Ammal  sofi,  without  articulalions.  Muntle  bilobed,  enve- 
loping moro  or  leva  ibc  anitiial.  (hib  varying.  A  heart  and 
Circulution.  No  medHllun/  chord  with  ganglions,  but  n  few 
^  -aealtered'  gntieHons  from  whicii  tMue  ncnxt  to  varioua  nnrls. 
'Body  commonly  dtrendcd  by  .1  cnlcarcoua  shcU',  lo  which  it 
adheres  only  by  one  or  two  points,  but  in  some  instances  il  is 
externally  naked,  and  lias  an  internal  bone. 

The  Moliuscans  may  be  divided  into  several  families,  and 
those  of  Cuvier  are  mmtly  nniural,  but  as  my  plan  lias  been  lo 
ascend  from  the  lowc»t  grade  of  animals  towards  the  liighcsl, 
I  shall  reverse  thiij  order,  and  begin  my  observalions  with  the 
iHst  of  his  familtefi,  or  more  propcily  speaking  Orderi,  ex- 
cluding for  lite  present  the  CirripeJi^t  of  LamarcK,  or  mott  of 
ihe  multivalves  of  Linu6,  us  tending  ojf  lulcrally  towards  the 
Crustflccans. 

His  Grst  order  he  calls  Acephales,  or  headless  Mollu&cans,  it 
includes  alt  (bo  bivalve  Bliells  of  Limi^,  with  the  addition  of  the 
Pholads  or  stonfr-borers.'  Lamarck  has  divided  it  into  two 
sections,  which,  regarding  it  as  a  Class,  are  with  him  Onkn; 
the  first  is  Bimuscutiir,'  hiiving  firo  attaching  muscles,  nnd  hw 
musculnr  impressions;  and  Ihe  second  is  Unimuseiilar,^  having 
only  one  sucn  musclo  with  one  impression.  With  regard  lo 
their  habit«  and  economy,  Ihe  bivalve  moHuscans  niay  also  be 
divided  into  (nw  seclioos,  ihc  first  of  wiiich  may  consist  of  those 
that  enclose  themselves  cither  in  !i  cell  or  burrow,  or  live  in  Ibc 
'  mM,  Ac  i-  nnd  the-McontJ  of  those  tttat  fiit  Ifaemsetvefl  hvAie 
-^  rocks,  stones,  and  ether  substances,  by  means  of  a  Bgma, 
which  Uiey  have  ttife  faculty  of  spinning  from  their  foot  or  fltlltr 
part,  or  by  a  lert^inout  Ugamml  wWieh  thay  pW>tnnte  iMfoUgfa-Wi 
orifice  in- their  shall.  '~  > 

llie  geacrftl  habit  of  ^efM  fuTiWy,  inchidii^  a-T«t  vari- 
ety of  ^rma,  seems  to  be  that  of  daring  and  frnmnR'ftj',' RMfty 
<  piercing  wood,  nitct  evenrock,  and  iMhera  burrawii^  iK'ttc 
sand,  sometimes  to.a>  great  depth.  Thus  tbey  are  iDalroMed' 
by  their  itutinct  to  form  a  convenient  cell  or  other  kat^tMiM, 
either  coKstant^y  submerged,  or  only  when  the  tide  rkilM^aBi,. 
in  which  titey  are  enabled  lo  (irocure  the^  destMdd'ifiW^iar 
what  natuFS'does  int  appear  to  have  been  chariy  aKcrtbued,. 
although  ptobabl;  anitoalcules,  introduced  when  tbejr  JBUire- 

i'PMa.  i.  CoMtlufim 
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'.«  u.i:«ri'<ir  respiration,  mny  lorm  a  principal  portion  of  it, 
u  Tp  ifi.ii«»rity  hit  villi;  uo  tcrth  lor  inastiratiuii,  require  a  kind 
■:  uyt.iut'ui  tor  uhicli  it  i^  nut  iiuri-.vkary :  coni|iarin|{  t!ii»  tribe 
i' ai;  .i!.!  aniMiaU  with  iIium:  ft  the  aiitcccdL-nl  ilaMie»,  uc 
«et-  'h-  Mriif  ul'ji-c  t  t'tlt-ctcd  !■%'  tJ.lltTciit  nicMiis.  The  ifuatfuil 
.>'ii|ir-  trjiiiU.i  )i«ium:  nf  iiMttcr  i'latHiru!i.'(J  lu  its  uwn  >ioni:ich, 

•  b-.;c  lln:    ^liip-lxiirl''    )iiiTri.'<i  Wuiid,    aiill    tl.t*    stOilL'-lxirtT    ihc 

rocks  31  111  Uiv  Li^iir-i^huli^  lii.riow.s  iltcp  in  lliir  .sand  with  tlic 
«ffiC  \.fM;  mill  thus  cai  h  is  iii>triu!tr«l  hy  ilH  Onii.iscienl 
Crva*. .r,  all*  1  lilli'il  dv  iu  sUucUirr  aiul  oiuaiii/alifiii,  to  accont- 

■ 

y^  lU' iiiU  inU  .1  pii(|f<'>>.-.  I»ul  liv  ilillcrti.t  iiiL'aiis  and  iiDlru- 
ncitv 

Hfii.«iMr|i  (if  ilir<t'  (-rialcp'H  has  a  particular  atid  indivi- 
^1  rLiJ  1(1  iii.'W.  ill  IN  M-\>  i.ii  |ii<>((  «iiiii'j<.  itsuwii  aiMiiinnio- 
iilMi  .iiiij  aipi-  .  I  .a'.i'  iiiiti  .mi  lit  and  d'tLiut*:  ihi:  CVcalor, 
vI^Lm  j,:i*  •!   llf  ai  ,f-(  ■•iii.Lj  y,  inakiN  u>c  of  ihi-iii  us  in- 
■tflOf.L;*.  \%li;i(i  liv  ill!  ir  i-oiiil>ii.i;d  at:t-:.t  v.  llaiti'.'h  catli,  as 
•tvrri:.  liv  a  (i.l!  iriil  |  i'xn^^.ai  i  «jiii|'li**li,  usually  hy  Mow  de- 
freei.  iiu  c«'*'ial  p-i.r)i>«i>.     Tiii^  «ihjtii,  m  iln:  proi'nt  in- 
fant r,  ,14  \\*i\  .i-«  111  ituii.i  ii.ii^  o'Jii  T'^.  Mi-iiis  tu  he  tt)  ri  niu\c* 
^■te^it*  lh.it  «I  ii.d  111  It.  '  \\.i\,  .iiiil  pii\i  nt  crrlaiii  chati^cft 
■tiled  hf  i'roii-if  ij<  f.  in   ih«-  >«-.i-hiif  i-t   aiiv   I'uunlrv,  I'roni 
(^kiOK  pu« '■.     1C<-'1%<  iii.iv  i'..-  II  J  im!(  >1  •I*'  M>  iii.iiiy  inunitioiia 
^1  c<u^t.  u!ii<  h  pfi  \*  lit  llii   Ml'  iiMiii{iii.'{il  t  1'  tilt'  cH'oaii.  but 
whir  J  '  ifi  II..  .tt   I  1!  i  hi. I    v   j  ;•  |>  .;i    i!;-   v.  .i\  l-  i  'I.':  niiioval 
^  \'L.^  •  »!•  i:  .  II'!.  t  .1:.    »■*  ■     .1  .:.    .-    :l   'A»  I'  .  I:    I     \  ■«  ••II, In  d  hy 
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thejt  as  well  as  the  stone-borers,  are  stated  to  emit  a  phosphoric 
light,  and  also  are  eaten;  it  seems  to  me  most  probable  thai 
they  are  the  animals  and  not  the  pholad  as  is  usually  supposed, 
which  the  Roman  naturalist  describes  under  the  name  DadA} 
These  animals  burrow  in  the  sand,  sometimes  to  the  depth  of 
two  or  three  feet,  and  never  quit  the  burrow  unless  by  Ibrca 
Poli  says  the  collectors  of  them  are  accustomed  to  pour  oil  iqN» 
the  water,  which  renders  it  quite  transparent,  so  tnat  they  can 
discern  the  razor-fish  in  its  burrow  by  its  tubes  which  are  ex* 
erted.  So  powerful  are  its  struggles,  that,  though  they  wind 
linen  about  their  feet,  they  are  often  severely  wounded  by  the 
sharp  edges  of  their  shells.  The  animal  descends  to  the  botp 
tom  of  its  burrow  when  the  tide  retires,  and  there  remains  till 
its  return,  when  it  rises  again.  In  order  to  take  it,  the  fisher- 
men are  accustomed  to  cast  into  its  retreat — which  always  rs- 
mains  open  for  respiration,  and  which  is  indicated  by  a  littis 
jet  of  water — a  very  little  salt,  this  probably  deceives  the  num^ 
fish  and  causes  it  to  ascend,  thinking  the  tide  returned.  They 
bury  themselves  with  wonderful  celerity  by  the  rapid  action  of 
their  foot,  and  mount  again  by  the  combined  action  of  that 
part  and  their  smooth  valves.  The  former  is  cylindrical  and 
ends  in  a  spherical  summit  of  larger  diameter  tlmn  the  rest  of 
the  fooL» 

The  common  cockle  is  also  a  borer.  Mr.  Osier,  in  a  veiy 
interesting  paper  in  the  Philosophical  Transactions  for  1886, 
has  described  the  way  in  which  they  bury  themselves.  The 
foot  of  the  cockle,  he  observes,  is  very  strong  and  stif{^  and  if 
the  instrument  by  which  they  principally  perform  this  opera- 
tion ;  but  to  look  at  it  when  unemployed,  we  cannot  readily 
conceive  how  it  can  make  a  burrow  capacious  enough  for  so 
large  a  shell.  Its  point,  indeed,  is  solid,  and  a  viscid  secretk>9 
from  its  surface  enables  it  to  fix  itself  more  firmly  in  the  sand, 
but  this  alone  is  not  sufficient  to  accomplish  this  purpose ;  it  if 
therefore  farther  gifted  with  the  power  of  distending  it  to  a 
size,  nearly  equalling  that  of  its  shell — but  how  is  this  efiect- 
ed?  It  has  a  tube,  opening  just  within  the  mouth,  which  coo* 
veys  to  the  foot  the  water  by  which  the  animal  is  enabled  to 
distend  it — thus  the  size  of  the  boring  auger  becomes  so  nearly 
equal  to  that  of  the  shells,  that  the  solid  point  or  bit  first  es- 
tering  the  sand,  in  time,  by  rotatory  motions  often  repeated* 
works  a  burrow  that  receives  the  shell,  and  the  animal  is  bo* 
ried  with  only  the  extremity  of  its  siphon  emerging.    Howad- 

1  See  Appendix,  note  23.  3  Plate  V.  Fn.  1- 
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minUe  is  tbb  oontriirance  of  Divine  Wisdom  to  enable  it  to 
fawT  its  shell,  which  it  could  scarcely  otherwise  acccmiplidL 

We  easiij  Gomprebend  the  use  of  terrestrial  furrowing  ani- 
imK  bj  this  habit  they  not  only  construct  a  habitation  for 
themsrives»  but  by  the  mould  they  throw  out  they  help  to  fertit- 
lae  and  renew  the  soil ;  but  with  regard  to  the  aquatic  burrowers 
mk  the  barren  sands,  which  the  tides  submerge,  we  only  see  one 
end  answered,  the  welfare  of  the  individual  who  forms  them ; 
but  they  likewise  doubtless  answer  some  more  general  purpose 
comiocted  with  a  plan  of  Providence  which  daily  advances  to- 
waffda  its  completion,  though  we  do  not' clearly  comprehend 
what  that  end  iSi  I  was  once  conversing  with  a  fisherman  of  a 
iriliage  on  the  N.  E.  coast  of  Norfolk  on  the  subject  of  his  trade, 
whan  amongst  other  matters  he  observed,  that  from  some  al- 
teration in  Uie  sands  of  that  coast  the  number  of  small  shell  fish 
had  considerably  diminished  of  late  years,  which  being  the 
principal  food  of  soles  and  other  flat  fish  had  occasioned  a  great 
dimimition  of  them  alsa  An  over  abundance  of  burrowing 
bivalves  nnay  undermine  the  beach  to  that  degree,  that  the  sea 
in  high  tides  and  stormy  weather  may  make  such  a  breach 
vpoo  it  as  may  carry  away,  or  bury  too  deep,  a  large  propor- 
tion of  these  siiell  fish,  which  would  cause  the  fishes  to  leave 
the  coast  (or  one  better  provided  with  food  for  them. 

No  animal  has  been  more  celebrated  for  the  mischief  it  has 
occasioned  as  a  timber-borer  than  that  of  which  I  shall  next 
give  some  account  I  am  speaking  of  the  ship- worm.^  Though 
the  animal  of  some  of  the  land-shells,  as  the  snails,'  do  him 
soine  injury  in  his  garden,  man  seldom  suffers  very  materiallr 
from  their  ravages,  but  the  ship-worm,  where  it  gets  bead, 
does  him  incalculable  injury :  destroying  piles  as  far  as  they 
are  under  the  water  and  every  thing  constructed  of  timber  that 
is  placed  within  their  reach,  to  which  they  are  as  injurious  as 
the  boring  wood-k)use;^  they  even  attack  the  stoutest  vessels, 
and  render  them  unfit  for  service.  Their  object  however  is 
•ot  to  devour  the  timber,  but  with  the  same  view  that  the 
pholads  bore  into  the  rock,  to  make  for  themselves  a  cell  in 
which  they  may  be  safe  from  their  enemies ;  their  food  is  pro- 
bmUy  conveyed  to  them  in  the  sea  water.  These  animals 
CftDDOt  exist  in  fresh  water,  they  pierce  the  wood  by  means  of 
what  Cams  calls  boring  shells  moved  by  a  double-l>ellied  mus- 
cle. The  valves  of  the  shelb  of  this  animal  are  emar|pnate 
er  bikbed,  both  lobes  are  beautifully  scored  at  the  margin,  but 
in  di&rent  directions,  the  furrows  in  one  being  much  the  fioest« 

1  TlfvriiMidZi.  2JkS».  Z  UmmnaienkrwM. 
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and  receiving  those  of  the  other.  The  mode  in  which  thene 
Bnimals  bore  has  not  been  nsrertamcd,  prohahlj  it  is  by  the 
rotolion  of  ihcir  valves.  Sir  E.  Homo  describes  (hem  as  pro- 
Irodirie;  a  kind  of  probwcis  which  has  «  vermicular  motion, 
nnd  which  he  supposes  to  act  as  b  centre-bit  while  the  creature 
is  bnriog.  The  shetlls,  by  means  of  their  ridges,  probnbly  act, 
like  Ihbse  of  the  photads,  as  rasps.  They  bore  in  tho  direction 
of  the  grain  of  the  timber,  deviating  only  to  avoid  the  track  of 
■others. 

Variiiiis  are  the  animals  whose  function  it  In  to  attack  auh- 
stances  from  which  the  vital  principle  is  departed,  nor  are  those, 
we  see  in  the  foregoing  instance,  which  are  submert;ed,  always 
CKCmpted  from  this  law.  Fortunately  the  aquatic  nnimaln.  thjil 
prey  upon  limber,  fat!  very  far  short  of  the  terrestrial  onea  in 
their  number  and  in  the  amount  of  the  dJimng:c  they  occnston, 
and  their  aversion  to  fresh  wntcr  is  the  safeguard  of  our  brid^-t 
and  other  buildings  that  arc  erected  upon  piles— did  an  animal, 
with  the  boring  powers  of  the  ship  worm,  enter  oiir  rivers  Riid 
abound  there,  ivc  should  see  the  magnilicenl  bri(l);es  that  to 
much  adorn  our  metropolis  and  arc  so  indispensable  to  its  in- 
hnbitanl!!,  gradually  go  to  ruin — the  vast  stones  with  which 
(bey  are  built  might  become  the  hnbilalion  of  pholads,  and 
Other  rock-borers,  and  the  commuiticnlion  between  the  two  sido* 
of  the  river  greatly  interrupted.  But  n  merciful  Providence 
■  has  so  limited  the  instincts  of  the  different  animals  it  has  cre- 
ated, that  they  cannot  overstep  a  rerlain  boundary,  nor  extend 
their  ravages  beyond  the  territory  assigned  to  ihem.  The  law 
laid  down  to  the  ship-worm  is  to  hasten  the  decay  of  tfmbart- 
.  that  is  out  of  its  place,  and  may  be  denominated  an  unaiglittv 
encroachment  upon  the  ocean — this  is  the  law  they  must  obejiv 
aitd  they  make  no  distinction,  whether  it  is  disowned  by  all,'^  ' 
an  impotent  and  valuable  part  of  man's  property.  Theninb.- 
ilividual  object,  ns  has  been  stnted  above,  is  their  own  h 


tima  that  they  provide  for  their  own  welfare. 
'  The  history  of  none  of  the  boring  bivalves  it  more  iDteMlir 
hi^  than  (hat  of  the  Pholads,  or  stone-borers.  Thete  bImhIk 
*n  defended  by  two  very  fragile  shells  strengthened  iodMrfJ^ 
Mpphntentary  pieces,  and  rough  like  a  file,  inhabiied  bjrA- 
▼err  aift  animal  which  appears  to  be  fnrntsbed  vith  mi  I'nUilM 
■dftj^ted  to  boring  so  hard  a  substance  as  a  rock.:  Whea.lht 
young  are  disckised  from  the  egg,  being  cast  upon  the  rock  in 
Vl^  tSdr  niMlMr  rendes,  thif  bora  a  bole  in4t  wMtb  Ibirj^ 
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nibrcf  «]ailv,  mid  wliirli  tlicy  nrvc-r  lt!uvf%  unless  compclkMl 
•jr  jbrr..'.  Ttii^  liolo  alwavs  (*Miiiiiiuiiir.'tte!i  with  tlie  wnler, 
«iidii  (Im*  orilirc  (lirou;;li  wliu'h  the  aniiiial  cxurts  its  doublu 
•.f4MN.%:  nric  1*1'  tlir.<Hc  sipliohs  is  itN  iimuiiIi  and  tlicr  utiicr  ilfl 
•lol  or.li.'f.  Kratiiiiur  inadi:  miiiic  oliM.TV.itioii.^  U|miii  \\uiir 
auie«'t'  Uuin::.  In*  ^:lvs.  lh:it  it  i>  hv  tlit!  rutatioii  of  l}ic  two 
•  «ii'f»iir  t?i-ir  <tl.rll,  wlii'li  li'iiii  a  iM'^ii.  :iiid  runtiniiallv  wear 
<tV4V  tii«:  ro.'k  \^tiii|i  MiimiiMilH  tln'iii.  'I'lu:  siniarc  ot' Iht* 
wlic^of  ihf  ^l.rll  is  riil^td  li'iiLiitiidiiiallv  and  tran^verM.*lv. 
*tA  ruu^li  \iitli  a*{t<T;!i<-N  at  \\\v  iiiUTM^cliuiis  of  the  rid^c*!^ 
4!ur:i  H.^  -iH  ?•»  (it  If  tor  ^'.jrli  an  oiliii',  hiil  Mill  it  in  usuallv  mi 
'^'-r  aiti]  lV;.il»f<'.  tint  unr  w^kjM  un:  r\|i«-rt  it  roiitd  act  ii|ioii 
*i^f']i,  r.ur  could  it  hi*  liy  f]ii>  ajt-nry  thai  tliry  lir&t  inalic  an 
t^'jr  m:.i:ii  v>>iiii':,  or  l^ri:  riroii::h  Nht-IK  Miidri'iinrtr!!.  and 
*-*xl  ai  th-'V  an*  Kiid  (•>  d  •.  Thi'V  ht*:  Mated  prinripally  lo 
*e.7Clral*  .iri*'iii-  pr  !;<  ;iii  i  sitiU'-tiiiK's  hirdcnt'd  ciav,  whicii 
*<xniUnrT  a  i.tp'-'.i  '■<  th-'  iiiiNirr  ol'iht>r  «h<.'IU.  l*(»h  savs  th«*v 
'Clhtir  I'oi't  a-  an  a'ij>.T  in  c-xcavatin::  their  orviits,  the  shell 
ttoltin:*  u\h'ii  it  a**  iijiMn  :iii  axix 

Mr.  O^irT,  in  (h-r  iiMMii 'Ir  hi'fon'  alhided  In,  states  that  (he 
pSclidf  r.ifi  !)!•  (i)><'.'r\i- 1  i-i  Imii'I'ow  only  in  the  ynun^  state: 
11^  thii  thc'V  an*  I'liind  f-«>'n;>ii.-trlv  hiiricil  when  h)  minute  a^ 

■  ■  ■ 

**'  Uc  iln"»t  invi<i.li!i*.  Th*:  i^tiidin::  haml  of  iVuvnJenre  ex- 
'*U*%  ihem  iV'irn  thi'ir  vi*rv  hirlh  (>»  (ix  theniM'lves  hv  (heir 
'^'uh-df"  ;•  (•!  (Tf'i '.  thi'ir  >lii-ilN  aniJ  i:iviii^  (hem  a  jiariial 
v.a;,irT  nii!:'>ri  wimii  fiiiiM.i\s  t!ii*  \:ilvi*%  altfrnatclv.  thti^  tu 
^^r^c  'h-  if  )i  ili:!.iliitr).  :iii  I  'ii.'*  ahiidst  f  oii«tahtly,  >inrt*  th** 
^p^tly  \jI  (i)«  :r  i^mMtfi,  lor  ihi*  lir^t  hvv  wi'«-ks  •'onipels  thent 
•'  1'!  j^  r*»  VI  rifijiv  111  •ll  ••  till/  ill  it  nil  •■  -t,  t'-»r  llie  r.i*|iini;s  ol' 
'••  r^p:  iftiiiild  (i'i'^  ill"  aiiiiiiil  ll  ih'-y  \MTr  Ifl'i  in  it.  When 
•k^ii;Ji.i:i  iH  iii«;r>i.i>'l  wiiii  u.i'.-T,  ifi**  aiiiiiiil.  (!•  >%iii_;  tfie  un- 
Vei  !•!  ii^  iu':t««,  «tfi>lriilv  ri'(ra>-l«  fhi'in:  ihun  a  i«'t  of  water 
*(fr<^iu' •--•J  whhii  1^  |iriiliiMt;<'d  -'V  tin*  lvkIimI  >iiuttin^  ol  (i.«' 
Uftfx  aad  (  !•'  ira  tiir  Nheli  an  1  (lie  ''rii't. 

Tbefr  I*  aru»'h*'r  it  mi  I  v  ol  hivalvi*N  whirh  fxireji  (he  r«»t*k<. 
'Vt;<«:i«-<«  o;  whii*har«'  inNtrij<  li  d  i>y  their  Maker,  to  aii'orn- 
fMA  lh>'ir  i*Wi«f  I  iiv  a  verv  dillen-nt  iirnre^n.  |  aliude  to  I«a- 
:4*t  C^miiv  **i Sionf-ftiirrs.^  Tiii^  lamilv  nintiiiiiii  onlv  (wm 
miiij^ed  from  /'r/inf,  whiiili  he  denomiiuiie*  Suxieare,* 
•d  Piirieo/e,^  llie  hahitAof  which  appear  (o  be  the  luime.  M. 
nc»Mio-«Sc-lfede%ue  has  dcscnlied  the  prueeediuK**  of  a  spe- 
c«  imad  ill  great  nundiers  in  iiubmannf!  ealcareoos  rocks 
*ar  Rocbellc.     It  lives  like  (he  phoiadi  in  cry|i(s  within  (he 
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rock,  but  as  the  crypt  is  not  circular,  it  is  clear  it  cannot  he 
produced  by  a  revolution  of  the  animal  upon  its  foot ;  M.  dc 
bellevuc,  therefore,  concluded  that  it  dissolved  the  stone  by 
means  of  a  phosphoric  acid  transuding  from  its  body.  Some 
have  thought,  that  did  the  animal  secrete  such  an  acid,  it  miist 
have  destroyed  its  shell,  but  since  the  rock  round  the  crypt  b 
found  to  be  difierently  coloured  from  the  rest,  for  a  little  thick- 
i%8S,  and  the  animal  does  not  frequent  the  argillaceous,  basal- 
tic, and  other  rocks  in  the  vicinity,  but  only  the  calcareous 
ones,  M.  Bellevue's  opinion  is  rendered  not  improbable.  It  it 
surely  very  possible  that  the  acid  may  be  so  mixed  and  tem- 
pered as  to  act  upon  the  rock  and  not  upon  the  shelL  Mr. 
CMer,  in  the  memoir  lately  quoted,  brings  forward  some  very 
ppwerful  additional  arguments  v;hich  confirm  this  opinion. 
The  species  which  he  observed  was  the  rugose  saxicave.^  This 
animal  fixes  itself  by  a  byssus  from  the  foot,  and  therefore  can- 
not perform  a  rotatory  motion,  and  it  appears  to  have  no  me- 
chanical means  of  excavating  its  crypt — it  can  act  solely  upon 
the  calcareous  part  of  the  rocks  it  perforates — for  these  and 
other  reasons,  Mr.  Osier  is  of  the  same  opinion  with  M.  de 
Bellevue. 

Poli  has  described  a  stone-boring  bivalve,  belonging  to  the 
muscle  genus,  which  perforates  marble,  each  inhabiting  a  se- 
parate crypt,  generally  as  large  as  the  shell,  and  which  he 
thinks  they  enlarge  by  friction  and  rotatory  motion.  The  pil- 
lars of  the  temple  of  Sera  pis  nt  Putcoli  were  perforfited  by  these 
animals  at  the  hcit^ht  of  fortv-six  feet  above  the  sea,  whence  it 
in  probable  they  were  so  perforated  before  they  were  carried 
there.* 

When  we  compare  the  proceedings  of  these  four  kinds  of 
boring  or  burrowing  Mollubcans,  above  described,  with  their 
forms,  we  shall  find  in  them  a  particular  adaptation  of  means 
to  an  end.  In  the  ship-worm,  whose  province  is  to  penetrate 
into  submerged  timber  and  there  to  take  its  abode,  we  find  the 
anterior  part  of  the  body  armed  with  two  shelly  valves,  moved 
by  strong  muscles,  which  cut  and  rasp  the  substance  upon 
which  they  act,  so  that  it  probably  begins  its  labour  as  soon  as 
it  is  born,  introducing  its  narrow  body,  defended  at  the  other 
extremity  also  by  shell,  into  the  timber  softened  by  the  water, 
and  slowly  increasing  its  crypt  as  its  dimensions  increase — in 
this  case  the  nriost  powerful  action  seems  to  be  at  the  anterior 
end,  though  assisted,  it  may  be,  by  some  motion  at  the  poste- 

1   Saxicttve  rugoia,  2  Poli,  U.  315. 
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•:i  .i('|uan  best  suited  lo  ill  blender 

'}i«*  |ilio]aiK  nil  the  grniiinc  ones  arc 

^'lii-iii-il  uvm  the  liase  with  nrccssriry 

.    :.:•!  iiiiir*:!!).  iiMlii'afini*  tint  here  is  the 

I     .[  iH  thai  iIm!  t'ltot  ri'Vfflvcs  thiH  main- 

.  rii  'LtMi.  <'.iii«)ir^  the  vnlvL'H  to  art  ns  files 

.  .'^  I  r\|<l  :iii'l  tliti^  (m  triihir^r  it  \vh(*n  iicccs- 

I  -  :i<  (mil  III  i\  .tUi>  tit*  rnniiM'tfrd  wilh  its  ro»- 

..  .'i.  :)•  iif :  it   i'^  )iri»li:iMy  vitv  %lnw  ami  gradual, 

r  •  lln*  hail  ;i|m'X  •'!*  il<  ^hi-lN.  • 

I  i  K-iMn-r.  of  a  i\\Ti\\  iioi  niiitud  to  C'iTi*ct  an  ex- 
I  r  <'  tliirv  iiiiidiin.  tlit*  i)<*tiri(*iirv,  ur  mm\  \h  com- 
'.   I     i  i(  I'lf-i  S  its  |>i]r|i  isi*  liv  <*fn|iloyiii^  rhomical 
..   I  .N  «*r\|il  lHT»»!n»»%  ii».i  Miiall  lir  it. 
I    ■  •.  .  i  ^  ri:i,'  i:i/ii-«^lifll  ahnvi*  dcM^riiiod,  Would  be  im- 
•.■:  *\    I   rii.^ii   ^!h  II,  III   r\r:iv.i(iii^   its  (ioep   burrow,  its 
-  •.•••  ;'(•  rcl'if-  itrv  <«Mi<ioiii  ami  |i(>li<h('(i,  and   ha  bodv  vcrj 
'i:ttjk,  nnd  riiti«**-{iii'iitiy  iin-i  is  with  li*ss  ri'si>tiiiiri*  in  its  mo- 
'■''in'h»'r  upwariin  »ir  linwnivard* — wliilr  thr  ro«:klL*s  which 
'teikut  bore   t«  a  ureal  flfjilh  are  dilliTcntly  constructed  and 
priQceed  lo  a  ii«irori-ii(  iiiaiiiifr. 

We  nrii  ronir  tn  ihosr  hi\alvf*  whirli  fix  llif*mwlvps  to  the 
^xk«,  «>r  ri  n'lii-r  «»■■<  HT*'  •»!  i'i«tii*,  l»v  fii'Miis  of  a  /iw'^w*,  which 
"  u«.4i  t  .'fr  1.'*  1  'it  liriiuil  •^ilkrii  ihrcailN  intiTlwinrd  like 
*«>1.  »|ijri  iV  •  .1  l^c  fiHif  III'  tlh*  .itiiinal,  rurinrd  froin  a  slimy 
isid  (iiru.'-\  I  TV  .1  ulaini  •^ituati*!  iimUr  it«i  liaM*.  INiJi  sav!>, 
••ih  :^*T*-  '•  I'l  ifjf  livs*ii<  III  iiiii*-'!!"-*.  wliii'li  liivi*  alt  of  them 
•«i«  :'••  .'%.'Ui!it  i- .if  (!»••  vririp- ^tru'tiip' Willi  liair.  and  that, 
i:  it*^  .  \tr*  M  !»■•"•-  It  1^  inriii«.lii"i|  with  \\::U'  t  iips  or  ••lukcni,  hv 
w^..  \  .!  21-1  .<  r»  *  •»'!  lirrnlv,  ili  iT  {\\t  u\ii*^t'\t:<  ran  niilv  Im?  drawn 
t'*fii  !j»-  u  !*•  r  i;i  LiTi' It  l»ii:ii  h'--*.  Smmuj  «>|)rri('<  an*  rntirclf 
's^'iit-ti  \\.t:i  til.-";  *«ii»'fiii«  «*.     Til*  *«'  iir>»visijii«  rvidrnllv  ih' 

1  a  '  "       I  * 

<j'»*r   J,  .,j'i  ..  ,  M  :i-  itjvt'  W  iMiiiiM. 

Tf^  J  ii.*  f  .  ;i....»A.//*'  lH-".iriuin.;  »•  ||if  birnu^riilar  srilion, 
•snwf  m-  H  I  »-ir  I  '  -i  ill  l«"i^;ii  atui  \\i-!.;Ii;ti:;  rn-iri'  linn  five 
%ur^:'oi  jH-  :»,  vi{«.|ii  luj  tli-  ir  \.i*t  hulk  liy  inr-ahK  ol*  a  ^l^»nq 
^■u^i;  ti  %  I'..-  hin_'»'  1*  a  |.iri;i'  «i|»i»riiii'^,  ihnMi^'i  which 
^ari.a«ii  )ki.h.  «  a  h:iiMl!<*  of  !•  ii-linniis  lihri*%  hv  \«hir|i  it  m 
<ai^r«<!fii  t  »  tin-  riM  K".  hou'irr  lirft*'  and  WfiijhiT  it<  *»ln"IU, 
•^  ih  !•  it  i«  i-iiiblcd  to  lix  it?H.*if  .wnrrly,  wlicrrvrr  its  in- 
•:'  I  U  -i*S  It. 
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These  animals  are  said  to  be  taken  by  means  of  a  long  pole, 
which  is  introduced  between  the  valves  of  their  shells  whet 
open;  they  immediately  close  them,  and  will  ni»t  quit  their 
hold,  till  they  are  landed.  They  are  a  principal  article  of 
food  in  the  Aoiuccas,  especially  the  young  ones,  which  may 
be  kept  alive  a  lon^  time. 

The  wing-shell^  belonging  to  the  unimuscular  section,  hai 
long  been  celebrated,  on  more  than  one  account,  from  a  very 
early  period.    They  are  called  wing'shclls^  or  fin-shelb,  be- 
cause they  are  shaped  somewhat  like  a  wing  or  fin,  their  Latin 
name  (Pinna)  is  supposed  (o  have  been  given  them  became  of 
their  resemblance  to  the  plumes  which  the  Roman  soldien 
wore  in  their  helmets.    They  are  sometimes  very  large,  aoae 
are  said  to  measure  three  feet  in  length:  their  substance diA 
fers  from  that  of  most  shells,  being  of  a  fibrous  structure,  and 
they  appear  to  be  formed  of  transverse  imbricated  lamine,  thej 
are  also  semi-transparent  and  very  thin.     Their  byssus  has 
been  long  celebrated,  for  it  is  mentioned  by  Aristotle.'    Its 
Creator  has  provided  this  animal,  as  we  Ktarn  from  Poll,  inlh 
a  pair  oT  bifid  muscles  with  which  it  spins  this  substance,  which 
emerges  from  the  shell  opposite  the  hinge ;  like  the  thread  of 
the  muscle  it  terminates  in  a  sucker,  and  with  it  the  animal 
adheres  to  the  rocks  and  other  bodies  which  it  meets  with  at 
the  bottom  of  the  sea,  and  thus  they  brave  the  agitation  of  the 
wafers.     They  seldom  change  their  station,  but  they  can  unfix 
their  byssus,  if  any  circumstance  renders  such  change  impera- 
tive.    In  Sicily  and  Calabria  this  byssus,  which  is  very  silky, 
is  manufactured  into  stuHs,  stockings,  and  gloves,  which  are 
very  fine  and  warm,  but  it  will  lake  no  dye :  articles  composed 
of  it  are  very  dear,  and  the  manufacture  is   fast  declining. 
Aristotle  observed  a  little  crust.-^ceous  animal  within  the  valves 
of  the  wing-shell,  which  he  thought  was  necessary  to  its  ex- 
istence.    Pliny  says  it  is  always  accompanied  by  a  companion, 
the  Pinnolheres  or  Pinnophylaiy  that  when  the  Pidna  opens  its 
shell,  a  number  of  small  fi^h  boldly  enter,  and  when  it  is  full, 
the  crab  gives  the  blind  animal  notice  'by  a  slight  bite,  wlio 
immediately  closes  his  shell,  and  assij/ns  a  portion  of  the  prey 
to  his  little  useful  companion.     »Sn»all  Crustaceans  indeed,  ooth 
crabs  and  shrimps,  certainly  do  find  their  way  not  only  into 
the  shells  of  the  Pinna,  hut  into  those  of  muscles  and  whilks,' 
but  their  object  is  to  defend  themselves,  especially  when  their 
crust  is  soft,  but  not  to  tell  the  Pinna  when  to  close  its  doon. 

1     Finn  ft.  2     S^^c  Appendix,  note  ?4r 
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ill  prey ;  for  its  food  in  (he  sea  water  or  the  aDimalculct 
If  CfNiiaiitfL 

Many  other  bivalves,  which  I  need  not  piirticulartze«  spin  a 
bvHns  with  tfieir  fiMii.     Siii;;utar  it  in  that  the  name  office 
ihiMid  be  aligned  to  orf^nim  m>  diirerently  situated  in  diOercnt 
«aiinals.     Thr  spinneret*  of'  the  silk-wunn,  and  otiicr  spinning 
•Mths  are  in  the  mouthy  those  of  the  »pidcr  in  its  fni/,  and  those 
•if  various  nfiell-Bih  in  thoiryixil;  in  the  first  cokC,  if  we  consi- 
Act  the  various  piirpmeK  tn  which  caterpillars  apply  the  facul- 
ty of  spinnin:;.  \vc  sci*  llio  importance  of  its  being  under  the 
^brction  of  the  rye  of  the  animal :  and  even  in  the  case  of  the 
^ider.  the  eye  directa  the  nninial  in  its  course  to  form  its  con- 
Talric  circles,  and  the  thread  follows  it:  and  the  same  is  the 
ran  when  it  ^pin*  the  rays  thai  traverse  its  web;  and  when 
s  desretids  from  a  height  the  f^nmc  taketi  place.     But  tlie  foot 
M  the  only  or^ari  tli.it  is  m)  f^ituated  in  bivalve  shells  as  to 
throw  forth  a  thread  tliit  will  go  out  of  the  shell*  where  it  is 
«liUrd  (or  UM?. 

Of  sll  this  trilic  of  »helU  none  arc  more  beautiful,  both  as  to 

tbcir  iurm,  paint  in:;,  and  sculpture,  than  what  are  called  Escai- 

'f  iMIi,  or  Comb  shells*  fr<im  their  resemblance,  as  to  tho 

^''snQ^  of  the  upper  valve,  to  that  instrument.     These  may 

^  rr^snicd  a%,  in  so;ne  dei^rce,  analogues  of  the  butterflies 

•imiftf  insect!*,  and  ihrir  fl\iiii:  a*  it  were,  on  the  surface  of 

■ .' \i4t.-r.  a^  wf  shall    «  t'uj   vn*.  ijjrriMHCs   ihr  rest ni blame. 

^Ti'  i«,  howi  viT.  a    i!iir»ri  iir«'  liclwtrn  the  ('«»iidyli>pe«  or 

k':sl'»<  ufii'ii-i^  III  I  t!ir  Mi.Ilii«.iMii<.  uliidi  rnii^t  Mtr ike  every 

"^mrif?:.  ?!i     l.iti'r  r  mjiut   |»l-  rallid  Mfftinrlrical   atujuili. 

•ii*c  :ri  ill'.-  liffiit-r  tin-  iin»%t  p-Tti-rl  swnimiry,  l)otli   as  to 

'J"n'>rr  **(  pir?v  aii-l  llu-ir  slri!rMiri\  Lfn'ral  form,  i«culptiirr 

"M  ;.i.nM  .:.  pr<  v.ii!^;  in  tlit-  l.itiiT   tin*   L'«*ni'ral  MiniiK-try 

■**-"n*  h  ,1  f.i  ,.S'.i;  1 ,  i:i  tin*  iiuvt^Kiiiir  [>i\.i!vr<.  iiiilciHl.  the  two 

•'■•i'larr  I'l  m  t..\.s  ^\  :i.:ii'!i  ;•  .iI  Uilli  ii»  lonn.  size,  and  sculp- 

'  "J.!!:  rl.i«  '!*•■  s  ri"T  In^iirl.iMv  t'«lvf  pl.icf.     In  many  of  the 

■ir.a'M..'iri  t'.-*  ii  'vr  s'ltll  lUiii-r*   tn»:Ti   tip'  niMlrr.  cither  in 

•■•of».th'r  parf.i-ji'ir'i:  in  tf.c  (^rallopshclU  it  is  much  flatter 

:<i  itfe'if- i>: .   :'ff->?(il  .1-*  f<>  ( ••I'M'i  ti>J  : 'iixi  in  the  aininal  itself 

'  I  rvrf  .1  ^«."|   r-*  print. !il4'  tli.it  r:i<*h  put  sli.ill  li.ivc  \\%  croun- 

'";i't,  fif,  \\  ^.\i\'  llii:  \\\*:  l»vo  si.iiN  Kliitlfxartly  «i»rrc^poncl. 

^'•"«furTu*tii «.  V  .■!.••  n  Mit.o-i  t  1  :'it?  or|j«T  priniC^  nf  the  siipcri- 

■'i  of  •'!••  Ir.M-  r  ii\«T  the  Mi»!.ii*<Mn  tnln**;  symmetry,  tr^pr- 

-■  y  of  tin-  ••«;!  rnal   oriian*   atid  fi.irt«,  iliNtinuni«li"?i  nil  tlic 

'v'TrLi^^-^  t'rorii  inin  downwanU;  but  U  i^Mitmucd  in  the 
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invertebrate  sub-kingdom  no  further  than  the  Cbndrkya, 
when  it  is  interrupted  or  alto^ther  ceases.  It  must  oe  ob- 
served, however*  that  in  the  animal  of  the  univalvesp  a  hegi^ 
niDg  of  symmelrical  organs  appears  in  the  tentacles,  which  tie 
in  pairs  mutually  corresponding,  a  circumstance  not  diKO- 
verable  in  the  bivalves. 

The  escallop  shells  were  considered  by  Linne  as  beloiMpu 
to  the  same  genus  with  the  oyster,  which  he  regarded  as  a  Eind 
of  rustic  tribe  belonging  to  it ;  but  they  not  only  difier  widely 
in  their  shells,  but  also  in  the  animal  they  contam.  The  mao- 
tic  of  the  former  is  staled  to  be  composed  of  two  large  mein* 
hrancs  surrounded  with  long  white  hairs,  and  with  peduncu- 
lated eyes :  whence  Poli  denominated  the  animal  of  this  shell 
**  Argus  ;^*  but  these  assuredly  are  not  real  eyes,  but  probaUj 
eye-like  organs  or  tentacles,  useful  to  the  animal,  perhaps,  as 
organs  of  investigation  and  prehension,  but  not  of  vision.  La- 
marck, who  docs  not,  tVi  loco,  mention  this  formation  of  the 
artimal  of  the  escallop  shells,  observes  that  the  Spondyls^  have 
the  margin  of  the  mantle  furnished  with  two  rows  of  tentacu- 
lar threads,  a  structure  that  seems  to  indicate  some  investi- 
gating oiEce  or  prehensory  function  resident  in  that  part,  per- 
haps like  the  tentacles  of  the  polypes  they  may  seize  animal- 
cules. The  animal  of  the  oyster  has  nothing  akin  to  this,  a 
sufiicient  proof,  added  to  their  very  diflerent  shells,  that  they 
belong  to  diflerent  genera. 

The  VrcnrU  call  these  shells  pelerines  or  pilgrims,  they  are 
also  in  catholic  countries,  especially  in  Spain  and  Portugal, 
cjilled  shells  of  Si.  James,  because  'the  juigrims  to  the  shrine 
o!  St.  James  of  Composlclla,  in  (iaiicia,  were  accustomed  to 
ornanuMit  their  cloak  and  hat  with  them. 

I  .shall  next  make  some  obijervalions  upon  the  bivalve  just 
mentioned,  the  oyster,  which  of  all  shell-fi.<h,  though  it  is  one 
of  the  rudest  a;ui  least  s'urhily,  has  from  every  age  been  most 
in  recjucst,  as  a  favourite  article  of  food.     This  gift  of  Provi- 
dciice  is  widely  dispersed,  hcinc;  found  on  the  coasts  of  Europe, 
Asia,  and  Africa;  those  that  frccjueut  our  own  are  reckoned 
the  best  (»f  all.     They  are  not  a  rovjuir  animal,  but  when  they 
leave  ll'.c   matrix,   (hey  fix  themselves  to  rocks  or  any  sub- 
stance thai  falls  in  their  way,  which  ihoy  seldom  quit.  'Like 
other  Mollusrans,  they  arc  herniaphrodii'es,  and  are  slated  bV 
Poli,  the  great  luminary  of  concholoiry,  to  contain  l,'^00,00i> 
eirgs,  so  that  ;ft  single  oyster  might  give  birth  to  12,000  bar- 
rels!!.   Providence  has  thus  taken  care  that  (he  demands  mad^ 
upon  thoin  to  gcalify  the  appetite  of  his  creature  man,  shall 
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not  annihilate  the  race.  These  ahe  are  the  only  shell-fish 
that  man  has  thought  it  worth  his  while  to  cultivate,  by  keep- 
ing them  in  certain  pits  formed  for  the  purpose,  called  amoi^st 
us  bedtf  and  to  which  the  salt  water  is  admitted  only  at  high 
tides:  and  in  these  the  green  oysters,  are  said  to  be  produced; 
marine  plants  of  that  colour,  the  growth  of  which  is  favoured 
by  the  tranquillity  of  the  water  in  these  tanks,  generate  a  vast 
number  of  seminiform  germs,  which  entering  the  shells  of  the 
oysten  when  they  open  them  to  take  their  food — so  it  is  stated 
— stain  them  with  their  own  hue. 

They  have  other  enemies  besides  man :  whoever  has  observed 
their  shells  will  often  see  (hem  quite  covered  with  a  small  kind 
of  sea-acorns.^  It  is  related  also  that  certain  crabs  get  into 
their  shells,  first  introducing  a  piece  of  stone  to  binder  them 
from  shutting,  but  this  is  probably  fabulous ;  they  may,  how- 
ever, when  the  oysters  open  their  shells  to  receive  the  sea- water, 
enter  them  as  they  do  those  of  the  nmscles  and  the  wing-shell, 
either  for  protection  or  for  the  sake  of  food.  It  is  observed 
that  the  oyster  defends  itself  agaiast  intrusive  enemies  by 
squirting  upon  them  with  force  water  kept  in  reserve  in  their 
•hells;  thcv  keep  out  those  that  attempt  to  pierce  their  shells 
to  get  at  them,  by  thickening  them  in  the  part  attacked. 

1  shall  next  eive  some  account  of  a  bivalve  that  has  inte- 
rested mankind  from  a  very  early  period  of  history,  on  account 
of  the  valuable  gem  that  it  produces,  and  which  is  frequently 
mentioned  in  Holy  Scripture.  The  Supreme  Being,  in  his 
goodness  and  attention  to  the  wants  and  tastes  of  his  principal 
creature,  has  not  neelccted  to  furnish  him  with  various  articles 
for  ornament  as  well  as  for  use:  and  ihc  most  valuable  of  all 

Ksscssions,  the  kingdom  of  grace  in  Mie  heart,  is  symbolized 
^  a  pearl  of  great  price;  and  though  the  apostle  charges  fe- 
males not  to  adorn  themselves  with  ^old,  or  pearls^  but  zcilhgood 
vorks,  the  meaning  of  the  passage  is,  thai  the  latter  should 
have  ihcir Jirsl  attention,  not  to  forbid  absolutely  the  use  of  the 
tbrmer — they  are  to  adorn  themselves  not  so  much  with  gold 
or  pearls  as  wiih  good  works — which  ought  to  be  the  object 
of  their  most  sedulous  care. 

The  animal  that  produces  pearls  in  the  greatest  abundance, 
of  tiie  purest  nature,  and  of  the  highest  value,  was  by  iJnn6 
classed  with  the  muscles,'  but  Lnmarck  has  formed  it  into  a 
dbtinct  genus  which  he  names  Mdeagrina.  In  this  countrv  it 
is  usually  called  the  pearl-oyster.  ll  inhabits  the  Persian 
Gulf,  the  coast  of  Ceylon,  the  sea  of  New  Holland,  the  Gulf  of 

1   Balanus^  &c.  2  Mytihu  margarUi/erui. 
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Mexico,  and  the  coasts  of  Japan.    It  attains  perrectron  no  where 
but  in  the  equatorial  seas,  but  the  pearl  fishery  in  the  island 
of  Ceylon  is  the  most  celebrated  and  productire;  it  is  on  the 
west  coast,  oflf  the  bay  of  Condatchy,  where  the  country  is  very 
sandy  and  nearly  without  inhabitants,  but  on  these  occasiiMis 
a  populous  town,  with  many  streets  a  mile  long,  appears  to 
have  suddenly  started  up.    The  oyster  beds  or  banks  extend 
over  a  space  thirty  miles  long  by  twenty-four  broad.     The 
twentieth  of  February  is  generally  the  day  of  rendezvous  for 
the  fishermen.     The  fishery  is  commonly  rented  by  a  single 
individual,  who  is  allowed  to   employ  150   boats  for  thirty 
days ;  there  are  about  6000  boatmen  and  attendants.     The  oy- 
sters vary  in  their  qualities  according  to  the  nature  of  the  ground 
to  which  they  are  attached ;  atid  also  in  their  number,  by  the 
action  of  the  tides  and  other  circumstances :  those  at  the  great- 
est depth  produce  the  largest  pearls,  which  are  situated  in  the 
fleshy  part  near  the  hinge.     Pearls  consist  of  concentric  coats 
of  the  same  substance  as  that  which  forms  the  mother-of-peari 
of  the  shell ;  they  are  produced  by  the  extravasation  of  a  lapi- 
difying fluid,  secreted  in  the  organs  of  the  animal  and  filtered 
by  its  glands.    For  one  pearl  that  is  found  perfectly  round  and 
detached  between  the  membranes  of  the  mantle,  hundreds  of 
irregular  ones  occur  attached  to  tl)c  nfK)ther-of- pearl  like  so. 
many  warts:  they  are  sometinr>c8  so  numerous  that  the  animal 
cannot  shut  its  shelf,  and  so  perishes.    The  pearl  is  a  formation 
forced  upon  the  anim.il  by  sonic   annoying  substance  in  its 
shell,  which  it  covers  with  moilicr-of-poarl,  as  the  bees  do  in- 
trusive wasps  with  wax,  to  fix  it  or  hinder  it   from  nffecting 
them  by  putridity,  Slc.     Sir  E.  Home  is  of  opinion  that  the 
abortive  egi^s  of  the  animal  are  the  nucleus  upon  which  the 
pearl  is  formed,  and  he  has  made  it  very  probable  that  tliis  is 
often  or  generally  the  ca^^c,  but  still  the  j)rocess  just  mentioned' 
uvw  take  place  when  accidental  substances  arc  introduced, 
and  produce  the  warty  excrescences,  and  sometimes  loose  mis- 
shapen pearls. 

The  diving  tackle  consists  of  a  lar;xc  stone  suspended  bv  a 
rope  with  a  strong  loop  above  i\u)  stone  to  receive  one  foot  of 
the  diver,  and  having  also  a  slip-knot,  and  a  basket  formed  of 
a  hoop  and  rietwork  which  receives  the  other  foot.  When  he 
has  fixed  himself  in  this  tackle  and  is  duly  prepared,  he  holds 
his  nostrils  with  one  hand,  and  pulling  the  running-knot  with 
the  other  instantly  descends — when  he  reaches  the  bottom  he 
disengages  his  foot  from  the  stone,  which  is  immediately  drawn 
up  to  be  ready  for  the  next  diver.  He  at  the  bottom  throws 
himvelf  on  his  face  and  collects  every  thing  he  can  lay  hold  of 
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into  iIm  basket — when  ready  (o  ascend  hi;  jerk^  the  rope  and 
9  ipwdily  hauled  up,  and  workini;  himself  up  the  rope  he 
arnict  at  the  furfsicc  sooner  than  the  laden  h.isket.  A  minute 
•bd  half  or  two  iriinuli'91  iire  the  niniost  any  divur  ri*ni:iiii.H  nn- 
^r  «iler.  Tht*  ^hark-(*h•'l^lll('r•>  lunn  a  iicrrv<«Mry  |>.-irt  oMhc 
'•^npanj.by  llK;ir  incantatintis  llifv  ari*sn{<|M»«ivl  ii»  |)Ov<*>e^.s  the 
pamttik  preventing  thi'*'i'  vcniriiiiiH  U^Uis  fron:  attackini!  the 
tiifn^  ami  llicr  \%ill  imt  i!f«i-i;i.>l  uiiiimii  th^-ir  :)!Nri(!an(*e; 
*hfrr  \\\f  U-d  It  n«-h  lln:  tliuT  «.!":«  h  i-n!lt  c!-*  l.")l»  «»\>Uts  at 

■ 

■Mdipi,  hut  M>nii  liiiK'^  M'tl  iiiiirc  llinii  li\i-. *  It  i^  ^:iiil  that  a 
*«|ledivi-r  wdl,  in  fine-  il.iy.  i it'll  n  liriit;^  np  fiuni  UHUi  to  4tlOO 
tttrriL 

From  tlie  *im|i!i'  rjrfMini^t.iti'N*  th:i!  IVovidii'f  r  ha"*  irtstriirt- 
*d  iti.«  ar«iniiL  uh:"h  cannul  fjtrt  iViim  i\<  >!  I'il  iIm'^c  ^iib- 
•'lAi'e*.  uhrllicT  I'lirfritd  within  ist  !t'.  or  1l4.it  liavt-  iin-idrntal- 
7  ffiferrii.  !•»  i.'ii''aM'  thi-ni  in  llir  pri'i  imis  siili>tMiiri*  \%hi«h  it 
tfapDWvnd  !o  s^^r  rt'lr,  \\|i;it  a  v. 1^1  liKitl  i>r<iri.:in.«  lit  In  di;rk 
'^  most  |ii%i-iy  I'irt  ol  ihi-  itimI  «>ii.  aiid  ti.ivwi::  i;i>  ikhmIIcI  in 
««y  fern  tfi.i!  till"  ••artli  |ir<Niiif«'^,  j^  lintvidi  i!.  Tin'  iKMrls 
■lifted  tmni  iilh'T  s»hril-li«h  laii  iii<i>liMir — lli'i^c  I'mm  tfx; 
*'ni-4ieil  are  hrnun,  arul  ihov  iVdri!  iln*  rn'^li-w.iTir  niUM-Ir** 
rfffinti.  hu!  «'inu'firiii*s  :lii-v  .iti-  vt  llnw,  nil  k,  liiuitji.  and 
are  e%rn  hiark;  t(.t■^c•  la>t  urr  vi*rv  rau;  aitd  iliMr. 


Other  bik.nlvri  fix  the  ni.<«i- Ives  hv  a  Ifndinmi^  li'jament  to 

*fcerofk«.     In  c«h*  |»rnij*,*  in  th"  iij>|»«t  vaUr  ni-ir  llu*  hh'u*'. 

^  4n  ipvrturf*.  rlii«'fMi  \t\  a   kiriij  <•!  ii;iri>  i:lurii  firiiuii  at  the 

:.ri:ii*iir»  n  .'\  «•!"  an  iiiT'tm  :!  n ■•..«!•:  i!  ■"  !»v  'vi*  "Im-'j  n'uin 

'^'  :V   .'II   'h.il  lix*"*  I'^t'i.     Ill  ;'',i.v.  r.  !•    .;•  1  1  •  iln-  l:i^',' 

"*  '*»a*  •  !   !".i-   li'\*«r   \. »!'.••   »'ii:!-   i:».  i'\i  :  Ii  u 'J.'  J   f'l   •»"!:(• 

>t?*^  •   •    11;  I"." r  \.i!vi  :  ill  t!j.-  I.    .1.    :.   ii    1,  ■'<   .  i-r  ap'vtiire 

'^'•'*^?i  V* -.  •  S  !'n-  ii\  J.;   til     ■  ii  •    ^-.-:   :jli   i.!.!  „' :in  .ulrn  ra- 

•^rMif..    .,;    %  :ir;i:.ii,   m   "lit-    nwiij**'   .iifi  :  i  ■■:    llii'  »>;i»iii' 

'»;.  j'.'j  <  .!•  Mi;i«'ir  '  t^   ii   ,■!••    »:.      |i    w ' ..   i-   ■»'•  :irv    iS.'it 

"*  ^  1  .•  •  -.'    ■  .1  !  ri..i  1  ••  r--. «  !*■  •!.    .  t      .'  .-.  Ill      ■    li  ill"  jiiwiT 

'-■■     M-     i.t  *     ••iiH     ;n     llii-    j!^|     t.|      ill    ..I      .Mull     ■    *  ;     in"     ill     Hh' 

'  <-:.  \\  •  '.  Ill"  «'•.  ••r.'jii  J  Ml.'  I.-  .,'.  \Min|i|  II."-  r  |i  i»'  \\i!li  liiii 
•'•■f'*  .  ■■  *  •  '  ••»  I  ■  'II  *  I  .  Ill  ••.•  !  ■•:.iv  i;^*'!'.  ■  ■  ."  I"  I Til'lf 
-^  »:..;;  .i  *?;.,  !■•  |;\  i'^\\  \\:\)i  ||i"  ji»  ijht  \.i,  1  •Ihm  n'Aan'«. 
"■  .f.  •  »#  *    I  In    \  I  •.  r  T.t!.'>»   f !  ••  t-'J  rri  «i}    ;iir  "^^  !i-'  iii'  r  it    1* 
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Who  would  Ihink  that  these  headless  animab,  uaproTideJ 
with  organs  that  indicate  any  of  the  higher  senses,  as  sight, 
smell,  and  hearing,  and  apparently  fitted  with  no  other  mean 
of  motion  than  those  of  opening  and  shutting  the  valves  of 
their  shells,  or  travellinc  very  slowly  for  a  few  inches,  sbooU 
yet  be  able  not  only  to  leap  and  use  other  motions,  but  occa- 
sionally to  sail  gaily  on  the  surface  of  the  ocean;  but,  however 
improbable  this  may  seem,  it  has  been  proved  to  bethecasebj 
the  evidence  of  eye-witnesses  of  the  fact. 

The  common  cockle,^  Poli  says,  can  not  only,  by  meaoiof 
its  foot  turn  round,  or  to  either  side,  but  even  take  a  good  leap. 
The  Trigons,^  nearly  related  to  the  cockle,  are  mostly  foniff, 
but  there  is  one  recent  species,  found  on  the  coast  of  New 
Holland,  called  originally,  from  the  pearly  lustre  of  the  'mik 
of  its  shells,  the  pearl  trigon,^  a  name  changed,  without  reason, 
by  Lamarck.  This,  which  was  originally  taken  by  Lesueur  and 
since  by  Captain  King,  was  more  recently  brought  from  thence 
by  Mr.  Stutchbury,  who  told  me,  that  they  would  leap  oyer 
the  gunwale  of  a  boat  in  which  he  was,  to  the  height  of  above 
four  inches.  The  foot  of  this  animal  is  bent  at  an  acute  ao^ 
so,  as  upon  pressure,  to  form  a  very  elastic  organ,^andthator 
the  cockle  is  nearly  the  same. 

Those  elegant  shells  of  the  Pectens,  or  comb-shells,  have^ 
long  been  celebrated  for  their  motions.  Pliny  says,  probably 
meaning  these  shells,  that  they  leap  and  flutter  out  of  tlie 
water,  and  dive.  D'Argenville  relates,  that  when  they  arc 
on  shore,  they  regain  the  water  by  opening  the  valves  of  their- 
«hells  as  wide  as  they  can  and  then  shutting  them  briskly, 
by  which  they  acquire  sufficient  elasticity  to  rise  three  or  four 
inches,  and  thus  proceed  till  they  accomplish  their  object. 
Most  probably  tlie  fool  assists  in  producing  these  leaps.  Their 
progression  in  the  water  is  described  as  very  different;  when 
1  hey  rise  to  the  surface — but  the  means  by  which  they  do  this 
has  not  been  clearly  explained — they  support  themselves  half 
under  water.  They  next  open  their  shells,  to  which  they 
communicate  such  a  vibration,  that«4hey  acquire  a  very  brisk 
movement  from  right  to  left,  which  enables  them,  as  it  were, 
to  run  upon  the  water. 

The  tulip-shell,^  when  it  walks,  if  I  may  so  speak,  opens 
and  shuts  its  valves,  and  at  the  sfimc  time  lengthens  and 
shortens  its  foot,  which  seems  to  indicate  a  connexion,  or  ac- 
tion, between  the  former  and  the  latter  organs,  similar  to  what 

1    Cardium  eduh.  2    Trit^nia.  3    7!  margaritaaa. 

4  PtATi  V.  Fig.  5.  5    7W/infl. 
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M  betD  observed  to  take  pince  in  intectii»  and  perhaps  points 
•I  womt  aoaloBT  between  the  valves  of  the  shell  and  the 

wings,  or  eljtra  of  insects,  and  the  mantle  and  their 

wings, 
slates,  that  the  animals  of  the  genus  Venus  in  calm 
cstber,  mav  be  lecn  nailing  on  the  surface  of  the  waters, 
of  their  valves  a^  a  boat  and  the  other  as  a  sail 
are  usually  rather  hcai'j  shells,  thej  must  be  fur* 
rith  some  means  of  rendering  themselves  lighter  than 
le  water.  Pliny,  of  old,  mentions  sbelb  dedicated  to  Venus, 
rkich  sail  and  oppo9c  their  concave  part  to  the  wind. 
Thos  sre  see  the  Creotor  has  given  even  to  these  apparently 
■fid  and  inactive  creatures  means  of  enjoyment,  that  every 
•e  is  nol  aware  of;,  and  powers  of  locomotion,  of  which,  at 
nl  sight,  they  seem  incapable. 

1  might  enlarge  here  on  the  admirable  contrivance  and 

fificty  observable  in  the  hinge,  ns  it  is  called,  by  means  of 

■hich  Ike  animals  are  enabled  to  open  and  shut  the  I'aives  of 

dMriheUs;  upon  the  Mrulpture  and  colours  that  distinguish 

BMqr  of  them,  particubrly  amongut  the  unimuiculars,  but 

dii^hipCer  is  already  too  long,  and  enough  has  been  said  to 

mst  thai  they  have  in  no  respect  been  neglected  or  over- 

bokd  by  the  Almighty  Being  who  willed  their  existence,  and 

vhsiiever  watchful  over  tlic  creatures  of  hb  hand,  to  provide 

t^  with  all  things  nerc*8s;iry  for  their  being,  consistently 

*ith  the  ends  lie  created  them  to  serve. 


CHAPTER  IX. 


Functions  and  Instincts*     Univalve  Mdltacann* 

Thr  {//iira/re  shells  of  the  Swedish  naturalist,  a  term  adopted 
from  Aristotle*s  Monolhyra,  are  next  to  be  considered;  tnese^ 
with  the  muhivalvc  Chitons  form  the  Gastropods^  or  shell-fish 
using  their  belly  for  a  leg,  of  Cuvier;  aild  with  the  cuttl^&h 
and  nautilus  tribe  constitute  Lamarck's  Class  of  MoUmkomS' 
The  latter  author  divides  his  Class  into  five  orders,  four  of 
which  belong  to  the  tribe  I  am  considering. 

1.  Pteropods  (wing-footed ;)  furnished  with  organs  only  fcr 
swimming  and  sailing.^ 

2.  Gastropods  (belly-footed ;)  body  straight,  never  spirally 
convolved ;  a  muscular  foot  for  creeping  under  the  belly. 

3.  Trachclipods  (neck-footed;)  greatest  part  of  the  body 
spirally  convolved,  always  inhabiting  a  spiri valve  shell;  toot 
free,  attached  to  the  neck,  formed  for  creeping. 

4.  Heteropods  (diverse-footed;)  no  coronet  of  arms;  dobuIh 
ventral,  or  subjugular  foot ;  fins,  one  or  more,  not  disposed  in 
pairs.* 

As  the  Ccphalopods,  forming  Lamarck's  fourth  Order,  may 
be  regarded  rather  as  constituting  a  larger  division  or  Sub-cla0 
of  the  Molluscans,  than  an  Order,  I  shall  consider  them  in  a 
separate  chapter. 

L  Proceeding  from  one  of  the  above  Orders  to  another,  I 
shall  select  such  individuals,  belonging  to  it,  as  appear  to  ex- 
emplify the  great  attributes  of  their  Creditor,  either  in  their 
structure,  forms,  habits,  or  instincts.  The  animals  of  ihefirst 
Order,  like  the  long  celebrated  Argonaut  and  Nautilus,  enhven 
the  surface  of  the  ocean  in  fine  weather,  where  they  steer  their 
little  barks  through,  between,  and  over  its  fluctuating  waves, 
and  spread  their  membranous  sails  to  the  soft  breathing  of  the 
zephyrs. 

One  of  the  most  noted  animals  of  the  tribe  is  known  by  the 
appellation  of  the  Boreal  Clio,  which,  like  the  jelly-fish,  has  i 
gelatinous  body,  is  defended  by  no  shell,  and  affords  food  to 

1  PLAti  y.  Fi«.  6|  7.  3  fm.  a. 
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r  wli:iir«  and  oilier  fijihcs,  as  well  nn  to  Ihe  sea*birds.  ThU 
timaJ  IS  ahundani  in  placen  that  suit  it,  and  appears  only 
irinc  the  u-:iinirs(  lioum  of  (he  day  on  the  surface, 
tlihrr  ccniTa  of  thin  Ordvr  arc  covrrrd  by  a  shell  or  shells. 
Ihn  kind  i»  the  cniiH  llynitraf  m)  named  from  its  ftcmi- 
mtparerit  shi'll.  wliirh  wears  th«*  appearnnrcofa  bivalve  with 
4<k*rcd  valves  \\w  up{NTi)tie  Uviufj^  the  hiri;e>t;  this  diflvrence 

•  zcof  ihoscrrnin;^  \Mlve<«raiJM-9  an  n|>erti  J  re  through  which 
1^  4nifnal  M*n«U  forth  t\v>)  larur  yellow  and  violet  win^s,  or 
iits  rounded  and  dividifj  at  their  summit  into  three  lohcK. 
"nc  head  in  thi^  umus  in  almost  evancMrrnt,  so  that  both  shell 
M  hcid  exhiliit  an  ea«'y  tnn^ition  from  the  acephalous  or 
ivalre  Moliu«rans  to  th«we  whirh  have  a  head.  When  its 
■laifior  »aiU  are  uiifnidtMi  it  movrs  with  {;rcat  velocity  on  the 
wficr  of  the  !>e.i.  The  antinaU  of  thU  i)rd(?r,  Intth  frrtm  the 
■eutii'ul  rolo'..rin-^  o\  \Uv\r  hliiiy  s.iiUor  winirv,  and  from  their 
toabcr  and  •ymmetry.  arc  In^ittrr  entitled  to  the  appellation  of 
'^ballrrflieii  o\  tlu*  iM'rnn,  than  the  escallop  shells  whieh  havr 
^iQWIimes  b«*rTi  m>  calli'd.  The  mantle  of  the  bivalves  be- 
Q>Mijinof«;.in  of  %Try  (iiirrrent  um!  in  lUc  Ptfrvpod^;  for  the v, 
Irvine  no  m«ran4  of  fixinq;  llirm^vlvfs,  like  most!  of  the  bivalves, 
WconlmiMliy  in  the  o«'ea(i;  to  C(»mprnsate  for  ihJH  want,  as 
'I  WM8ii-r.il>lr  other  in^laniNi^,  their  Creator  ha!i  {^iven  them 
V  power  iif  cxpandint;  tfiis  nr«*an  a«i  a  ^ail,  Ixifh  for  motion 
'■•i:oi;i\*»  Mini- din*' li'in  ii»  ihrir  ruiir^e;  it  \*  attached  to  (h«* 
*^?h  or  iv'  "L.  .ui'l  IN  ri»nrirrt<'f|  in  somr  sjn.-rif'*  with  their 
•^pTj!!  ifi.  Notliifii;  »"rrl:i;fi  i«*  known  with  rrspfri  u»  their 
■"i:  pr*bahlv  ih'*y  a^i^nrb  ihtr  ainin.ilrultv'i  Hwarnr.n^  in  the 
•*  wi'i-r. 

i  TJk*  *jt'*^  of  liA<it^jhttU  hi'^in<  w:lh  aiiifnaU  that  have 
"  •hnll.  afiMfi^'-l  %»hu  h  ihr  fii'>*r  rfin.irk.ihlp  s4.'em  to  Im?  the 
^Wtf«  .-|[i(i  (hf  'I'tht/f,  hdih  known  To  l.initi',  and  hy  him 
'vriU'd.  Thtr  fiirrfii^r  i<i  an  olilnnir  L;<');uiniiiis  animal,  late- 
"^"T  ci»«nprt.*<^-rl,  rii'vatcd  al*tivr  in  the  middti*,  wlicrt*  it  hn^ 
*vpair  of  tnt-rnhr:irii.'i<i  wirii*^  or  i\:\^  In  inf(rri«>r  *>iirfarc  i» 
^'Uowed  out  liini^itiKJinnlly.  hy  im-an^  of  which,  and  \\n  tnita- 
'*^  It  f^n  vuihrncr  thi-  s\vn\%  of  the  fuci  nr  .«ea- wrack,  Ihe 
iMfrt of  whif'/i  It  imt<.  It  in  ik-^rrihrd  as  moving  very  slowly 
'tibe  watrr  hy  iN-ndini:  its  i*xlrrmili«*«.  Il  »wimtt  on  the  sur- 
^when  tho  weather  i*  calm,  hut  adhere^  to  tlK*  fli>atins  fuci 
'km  the  lea  i»  agitaled,  ifo  that  the  kindnew  and  forc»ighC  of 
to  Maker — by  ci^'in^  >K  vvingji,  for  independent  motion,  aod 
Mas  to  adherr  to  the  fuci,  when  support  i^  necessary  to  it, 
f  iC  takes  its  fo^Hi — ban  thu^  provided  amply  for  it«  enjoy- 
cat  and  avienance.  The  great  peculiarity  of  the  latter,  the 
10 
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Tethyii»  is  a  mantle  which  extendi  above  and  beyond  the  head» 
like  I  hat  of  some  marine  goddess,  concealing  it  entirely,  anA 
forming  an  ample  veil,  fringed  or  undulated  at  its  margin-. 
By  the  help  of  this  veil  they  elevate  themselves  to  the  surface, 
and  probably  sail  on  the  waters.  This  animal  is  nearly  related 
to  the  Laplysia^  a  kind  of  sea-slug,  like  which  it  lives  in  ntuddy 
places,  and  ejects  a  black  fluid ;  it  is  very  fetid,  and  its  flesh  is 
poisonous.    It  only  rises  to  the  surface  in  the  hot  season. 

1  shall  next  notice  a  tribe  of  Gastropods,  which  at  first  sight, 
considering  the  number  of  pieces  of  which  their  shelly  covering 
is  composed,  seems   to  belong   to  the   mult i valves,  anriongsr 
which  Liinn6  has  placed  it     It  will  be  readily  perceived  that 
I  am  speaking  of  the  Chiton^  or  coal-qf-mail  shell,  but  when 
the  animal  that  it  covers  is  examined,  it  will  be  found  that, 
notwithstanding  its  multivalve  shell,  it  really  belongs  to  the 
Gastropods. 

These  animals  are  generally  found  under  stones,  sometimes 
they  adhere  to  the  surface  of  rocks,  and  sometimes  conceal 
themselves  in  their  fissures:  they  often  traverse  vast  tracts  of 
ocean  fixed  to  the  keels  of  ships :  like  some  of  the  limpets,  they 
fix  themselves  a  good  way  out  of  the  water,  so  as  only  to  be 
wetted  when  the  tide  is  up,  and  sometimes  above  high  water 
mark.  Poli  says  that  when  they  resist  any  attempt  to  force 
them  from  their  station,  they  expel  the  air  and  water  on  all 
sides  and  produce  a  vacuum,  so  that  it  is  very  diflicult  to  over- 
come the  pressure  of  the  atmosphere ;  and  Mr.  Frembly,  who 
had  an  opportunity  of  studying  their  habits  on  the  coast  of 
Chili,  states  that  when  not  apprehensive  of  danger  their  attach- 
ment is  very  slight,  and  by  pushing  them  gently  they  will 
easily  slide  from  the  surface  to  which  they  are  attached,  but  if 
a  direct  attempt  is  made  to  unfix  them  by  force,  they  will  part 
with  a  portion  of  their  shells  sooner  than  let  go  their  hold. 

When  we  consider  that  these  animals  are  not  only  often  ex- 
posed to  the  violent  action  of  the  waves,  but  also  to  the  attack 
of  countless  enemies,  we  see  abundant  reason  for  the  coat  of 
mail  with  which  their  Creator  has  covered  them.  Even  the 
fleshy  or  cartilaginous  margin,  or  zone,  as  my  lamented  friend 
the  Kev.  Lansdown  Guilding,  in  his  admirable  memoir  on  this 
tribe,  denominated  it,  is  defended  sometimes  by  scales,  spines, 
and  bristles,  at  others  rough  with  numerous  little  bony  tuber- 
cles ;  it  is  also  described  as  in  general  fringed,  so  that  when 
the  animal  attaches  itself  to  a  rock  or  stone,  it  is  altogetlier 
calculated,  by  tlie  application  of  the  prone  part  of  its  body,  to 
produce  a  vacuum.  The  wing-shell  and  other  bivalves  that 
suspend  themselves  by  a  byssus,  are  sufiiciently  protected  by 
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their  shelb  from  the  attack  of  their  enemies,  in^ithout  so  com- 
plete an  adhesion  of  the  body  as  is  necessary  for  the  coat-of- 
mail  shell.  Mr.  Guilding,  who  had  excellent  opportunities  of 
observation,  informs  as  that  these  animals  are  night-feeders, 
remaining  stationary  as  above,  during  the  day?  reasoning  from 
analog  he  suspects  they  feed  on  marine  plants,  the  sea-wrack, 
&€•  xhese  creatures  slide  along  very  slowly:  if  accidentally 
reversed,  they  recover  a  prone  position  by  tlie  violent  motions 
of  the  ligament  or  zone  that  surrounds  them,  and  if  alarmed 
they  s(»metimes  roll  themselves  up  like  woodlice. 

l^amarck  proceeds  immediately  from  the  Chitonidans  to  the 
Prntellidans  or  Limpets,'  which  also  (ix  themselves  so  tirmly  to 
the  rocki  that  it  requires  considerable  force  to  separate  them, 
and  sometimes  in  such  numbers  that  their  surface  seems  quite 
covered  by  them.  The  transition  from  the  former  tribe  to  this, 
with  no  intermediate  links,  seems  at  first  sight  violent,  and 
their  right  to  be  associated  in  the  sanrie  family  rather  problem- 
atical :  probably  intermediate  species  will  come  to  light  which 
will  render  this  point  more  evident  than  the  shell  of  these  ani- 
mals appears  to  indicate. 

With  regard  to  their  functions  and  the  part  assigned  to  them 
in  the  great  plan  of  creation,  little  is  known ;  probably,  from 
their  numbers  in  some  parts  tliey  may  help  to  soften  the  rocks, 
so  that  they  may,  at  some  dcMtined  hour,  yield  more  readily  to 
the  force  of  the  winds  and  waves ;  thus  they  may  be  enumer- 
ated amongst  the  instruments  which  the  Creator  employs  to 
effect  his  purposes,  and  such  changes  in  the  coast  of  any  coun- 
try, as  he  wills  shall  take  place. 

They  affl)rd  a  beautiful  instance  of  the  gradual  progress  of 
Creative  Wisdom  from  form  to  form.  If  the  student  of  the 
tribe  looks  with  inquiring  eye  at  n  collection  of  the.Patellidans, 
or  limpets,  in  the  flattest  and  most  dcpre:<sed  of  ihem^  he  will 
tind  no  small  re^'Cmblanre  to  one  of  the  valves  of  a  bivalve  shell, 
he  will  soon,  however,  discover  a  [)rominence  in  it,  the  first 
tendency  towards  the  spiral  ronvolution,  a  little  removed  from 
it^  centre,  which  will  prove  to  him  that  it  belongs  to  a  very 
diflcrenl  tribe;  looking  again  at  others  that  are  more  elevated 
and  conical,-'  ho  will  sec  the  same  prominence  or  beak  forming  a 
more  strikinir  feature,  and  ascertaining  these  shells  to  be  uni- 
valves, he  will  tind,  upon  a  comparison  of  them  with  the  neril,* 
the  snail/  or  the  periwinkle,^  that  this  umbo  or  knob  is  analo- 

1   Patella.  3  Umbrella  indita. 

3  Palelia  vuJgaU.  4  Ab-ito,  NtrUma^  Uc 

5  UeMx.  6   l\irbQ. 
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gous  lo  Ihe  spiml  pnrl  of  those  shells,  as  he  will  see  upon 
GXnmiaing  one  of  the  bonnet-limpets,'  in  which  he  will  dcttcl 
nn  incipient  dccurred  ^piie;  passing  from  this  by  one  of  ibe 
chambcred-limpelti,'  it  will  lend  him  to  the  neritidans,  or  top- 
shells  from  which  the  road  is  direct  to  the  sea-ear;*  aoi  by 
anolher'  he  arrive.s  almost  immediately  at  the  periwinkles  and 
snails.  If  he  chance  (o  examine  farther  between  the  limpets 
and  the  whelks,'  he  will  find  another  open  shell,*  which  forms 
Ihe  path  lo  the  latter  genus.  If  once  more  his  eye  happens  to 
observe  a  shell  almoHl  open,'  but  with  the  sides  a  little  turned 
in,  he  will  see  still  another  roud  leading  by  the  dippers'  lo  ihe 
elegant  tribe  of  cowries."  It  is  by  this  road  that  Lamarck 
travels  lo  them.  Again,  he  may  pcrhapa  be  shown,  preserved 
in  spirits,  an  animal  whose  respiratory  orifice  is  covered  by  a 
round  shield — this  is  thGBea-slu[;,"'an  animal  famous  for  Pliny's 
legend  of  its  noxious  qualities,  whose  head  resembles  a  hare, 
which  leads  from  Ihe  Palellidans  towards  the  common  slug  of 
our  gardens,"  To  the  bivalves  there  seems  lo  be  also  a  road 
from  this  central  group,  by  a  Norwegian  shell  described  by 
Miiller  as  an  anomalous  species  of  limpet,  but  which  by  La- 
marck is  considerod  to  he  a  bivalve.'*  The  lower  valve  in  (his 
genus  is  so  thin  that  Miiller  overlooked  It;  by  it  the  anjmal 
adheres  lo  marine  bodies — the  upper  valve,  like  the  Patella,  is 
sub-conical  with  n  prominent  vertex,  and  the  two  valves  are 
not  connected  by  a  hinge. 

A  due  consideration  of  all  iheps  circumstances,  of  this  ra- 
diation, as  it  were,  from  a  typical  form  as  a  centre,  by  variouB 
roads  towards  different  Iribfes,  seems  to  prove,  and  the  observa- 
tion is  confirmed  by  facts  in  other  departments  of  nature,  that 
the  world  of  animals,  as  well  as  that  of  heavenly  bodies,  coDsisIs 
of  numerous  systems,  each,  so  to  speak,  with  its  central  orb, 
and  all  concatenated,  and  revolving  as  it  were  wheel  within 
wheel,  and  all  tending  towards  or  branching  from  a  common 
centre.  It  seems,  in  the  present  instance,  taking  the  group 
expressed  bj  Paltllo,  of  Linne  as  the  common  centre,  that  from 
thence,  though  by  different  and  diverging  routes  we  may  ar^ 
rive  at  almost  every  molluscan  group  or  tribe. 


The  Motluscans  that  we  have  hitherto  been  considering,, 
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with  the  exception  of  the  herbivorous  chitons*  derive  their  nu- 
triment from  the  sea  water  itself,  either  from  animalcules  or 
oth^  marine  substances  requiring  only  absorption,  but  the  Gas- 
tropods that  we  are  next  to  notice  live  upon  more  solid  food, 
ana  such  as  cannot  l>e  digested  without  a  more  powerful  ao 
tioD  upon  it.  Of  this  description  are  the  dippers,^  which  are 
fumisned  with  a  singular  organ  or  gizzard  that  proves  their 
predaceotts  or  carnivorous  habits:  the  remaining  genera  are 
herbivorous,  but  as  they  exhibit  no  very  interesting  traits  I 
shall  proceed  to  the  next  Order. 

The  Trachdipods,  constituting  Lamarck's  thurd  Order  of 
MoUuscans,  may  be  divided  into  those  that  are  herbivoroutf 
and  those  that  are  carnivorous^  the  first  having  no  respiratory 
siphon,  with  which  the  others  are  furnished. 

The  herbivorous  Trachelipods  may  be  sub-divided  into  (er* 
and  aquaiicj  and  the  latter  into  those  that  inhabit  fresh 
vrater  or  salt.  It  is  not  known  that  any  of  the  predaceous 
ones  are  terrestrial.  The  terrestrial  ones  not  only  devour  ths 
leaves  and  stems  of  plants,  but  some  also  attack  their  ro^f 
one  species,  defended  by  an  operculum  or  nK)uth-cover,  devours 
tlioae  of  the  violet*  Others  of  this  tribe  are  found  on  trees, 
under  moss,  or  feeding  on  the  lichens;  the  shells  of  someof  these 
are  what  arc  called  lurrited,*  or  long  and  slender,  with  spiral 
whirls,  resembling,  in  miniature,  a  lofty  tower  w»^  a  spiral 
staircase  windinsr  round  it.  By  this  attenuated  structure  their 
motions,  in  their  close  retreivts,  are  less  impedJa*  As  it  is  m 
this  tribe  of  univalves  that  the  organ  just  meitioned,  the  oper' 
9u/um^  or  mouth-piece,  first  makes  its  appearance,  it  will  not 
be  improper  here  to  give  some  account  o^it. 

If  we  survey  the  various  tribes  of  shf«'l- bearing  animals  we 
find  them  defended  from  the  injuries  o'  attacks,  to  which  tlieir 
situation  exposes  them  by  various  expedients,  all  of  them  indi- 
ratint;  Power  and  Wisdom  in  their  contrivance  and  formation^ 
and  Goodness  in  their  end.  Thcs^  animals  themselves  all  havo 
a  soft  body  furnished  with  orgpns  of  different  kinds,  suited  to 
their  station  and  purposes,  'llhose  that  are  below  them  in  the 
scale,  especially  the  naked  Tolypes,  and  gelatinous  Radiaries, 
are  still  more  frail  and  evanescent,  but  their  organization  is  so 
inferior,  that  it  is  probaMy  less  subject  to  derangement  from 
external  accidents,  or  injuries  are  sooner  remedied,  than  in  that 
•f  the  shell-fish — which,  unless  they  were  clad  in  sonte  kind 
of  mail,  would  probably  soon  perish.    Aceordingly  we  find 

1  Bu&L  3  Cye&mtoma  ekgaw.  3  CkmiBm, 
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lame  proleclci)  by  a  oiultivalve  tubulHr  shell.'  (he  mbahi- 
Utiit  prulruding  its  organvat  tb^summll,  which  is  defended  by 
an  operculum  conaistlnt^  of  more  Iban  a  single  piece — in  olbeni, 
alio,  the  shell  is  multivalve,  but  the  animat  protrudes  itself 
at  the  sides,  and  hnsnaaperculum,  asin  the  common  barnftclc' 
Others,  again,  are  protected  by  a  s.he]i  consisting  of  Iwo  valve*, 
open  at  one  or  two  ends,  and  these  seek  farther  protection 
either  by  burying  Ihemselvea  in  the  sand  or  perforating  ihtt 
rocks,  or  by  suspending  ihemsetves  by  a  byseus;  others, again, 
which  only  open  their  shells  at  certain  times,  ns  the  oyster, 
fix  themselves  to  any  convenient  substance.  To  these  succeed 
others,  whose  sliell  is  transversely  divided  into  many  pieces.' 
but  yet,  taken  together,  it  forms  a  single  valvo  protecting  tbe 
back  of  a  gastropod,  or  slug-like  animal,  whicli  for  farther 
proiectton  wlien  it  is  not  moving,  and  to  supply  the  place  of  a 
lower  viilve,  fastens  itself  to  a  rock  or  other  substance. 

With  the  Paleilidans  begin  the  undivided  univalve  shelfs. 
which  like  the  preceding  animals  protect  their  lower  side  by 
tixing  themselves  to  the  rocks;  the  sca-eaiV  nhicb  a.-e  stilP 
more  open,  liave  recourse  to  a  similar  mode  of  protecting' 
llieroselves;  they  preserve  a  communication  with  the  atmo- 
sphcrif  or  water  without  elevating  their  sheila,  by  means  of  a 
line  ol  -tperturos  under  the  thickest  margin  near  the  apex; 
thcite  BlMrturcs  begin  when  the  animal  is  young  near  the 
»pirc  And  it;  it  grows  it  stops  up  one  and  opens  another,  aa  tla 
occasions  reoi]  ire.  I  have  a  very  Inrge  specimen,  in  which  Iberu 
arc  triices  of  tighleen  aperture?,  and  all  but  six  are  stopped 
up.  If  weturnoireyes  from  ihesctotlw  Bucrinidanor  Whelk 
tribe,  we  are  struck  by  an  open  Peruvian  shell,  which  at  first 
sight  seems  like  a  liritpct,'  bul  upoo  int^ulFy  we  find  that  it  ia  de- 
fended by  an  operci/wn,  the  plan  of  protection  being  here 
changed,  and,  instead  cf  aa  under-valve,  or  a  rocky  miiailion, 
it  is  closed  by  a  broad  ^le,  which  some  peculiarity  in  its 
structure  and  organizatiott  doubUess  required ;  from  this  by 
Purpura  ami  MoiKxeroi  to  th^  true  Buccinum,  the  moultl  nar- 
rows and  the  operculum  with  \L 

If  we  examine  the  common  periwinkle,  we  God  the  mouth 
of  Its  shell  closed  by  a  horny  orgsn  called  ihspatth,  which. is 
attached  to  the  foot  or  rather  neck,  t.y  its  convex  or  lower  sur- 
face, sitlil^  on  a  sub. triangular  flat  sjsace  spirally  convdutedi 
this  is  the  opercuUan,  aad  if  examined  on  either  side  will  be 
found  lo  be  also  spirally  coDvoluted,  proving  tfast  it  ii  formed 


4,  SaUtlk.  S  CwMUcpw. 


DSIIVALVB  MOLLUaCAMS.  I5i 

dy  iIk  pirt  on  whirli  it  sit^.     When  ihc  animal  expands  ils 
touC  jbr  crurping.  (he  operculum  i»  rctrnclcd  within  the  shell, 
w  M  to  be  quite  out  of  (he  uay.     If  we  i-xaniine  tlie  operrula 
ut' other  fthel In,  we  Rhall  tint]  that  the  maiurity  of  lliein  havt- 
'^ic  laine  spiral  coiiti^unitioii  traced  htilli  on  the  upper  and 
t-mrr  surface.     In  tmtsi  thai  I   Ivive  seen  the  inlcrvuK  of  thi: 
"hirb  increase  in  width.  »<<  the  ^pi^c^H  cif  the  i^hirlls  do  from  the 
'jftwiolho  rnoufh.     In  llie  to|»-shfll'  iht*  whirls  are  perferlly 
re|(idar  and  nearly  (N|uiili.slant.     Tliry  %ary  much  in  thickness. 
I  luire  one  ihruc-fiturlhii  nf  un  inch  thick,  while  ihoH*  uf  the 
lip-fthtll  and  periwinkle:  are  very  (hin.     In  Nonie  of  ihe  thick 
'!««.  on  llie  uiidrr  ^id(•  the  f'i»iivolutiiins  are  \ery  convex,  and 
*ooMflime»eh'\  atrd  into  i*on«'«'ntrical  ^id^e5l.     S^une  underneath 
Ufc  a  furt'^t  i»f  obliioe  rlirvations  and  many  are   roui;h  with 
v-iQuI**  luhen*k*!i.     As  tn  Nuh<»(an(e,  sunif*   are  hornv,  while 
i/thrn  reMrnihle   lh«*   ^'lieil;   others  are   hiiri»v  eiLlernallv  and 
*^iPuT  interna iiv.     It'  iIm-m*  fur'nalionM  on  the  under  side,  as  ii. 
'%  Ciinini««ri  |»eri\%iriL!i'.  represent  (he  »hapo  of  the  part  of  the 
^xk  ti>  whirh  th<*\  an*  atl.ii  tied,  us  they  m<»t  prohahly  do,  it 
"^tit  si'i  Ih'-   pirt  ol  a  mniild,  ufHin  Miiii*li   the  o|K.Teulum  w 
••ffhrtl  rr..r:i  ii%  ni<ir'u<<.  and  inrreaM'd  an  the  a|H'rlnie  enlar^je^ 
l-ana rtk  in  (if  opinitiii  llial  (lie  >lieli  of  niii valves  is  forrnei! 
M  Hm:.'ir  \%<iy  ii|x>ii  (he  nnk  of  (he  animal,  wliiih  in  the 
•^'hr*  or  riM'k-^h'lN'.  anil  niiirr  IrilN^  ili<klini;iii>lt(il  hy  >pine^ 
<  tubpfi  I'"*,  ln'i  riTt.nn  lli-*hy  \  roi*t'?»*e*  whirh  priNluee  ihne^ 
''***v^.  A.' .  :i.'»<l   i^  w  itlitli.iwti  uln'ii   lhi\   li.ivr   .ti'ijiitrcd  itii.- 
•  •ii-ij.-f    »ii.ii4^fi    !..»c    III    ImmhI    wliiii    thi.s   ji  i(    t<f    llieiii>elvev 
'hVf  ......  "i  •■.f^i*i*,  |i  irl  •  nl.iriv  •»rn'   '»i    In*-   iim*!   eminent  ol 

•' t  :i»  •.  I'.'.i.  t'linU  iltit  ill*' ^li' iU  •■!  iiiiv.i!'.  t  }•  .111' orif.ini/(  iJ 
•••'■•.  I'.!  p'lffi.i  f  iln-w  *|uin*  .i**  vixr.  t(i.<-<i  ijo  their  pritUe^. 
-»,,«   .....  rii.it   ill' If  ^iii-ii^  ( liiit.i.ii   Kiiui.ir   uirriiliiiirie^  a'- 

•» »:  .  K»-  .1   ft**''  rvit    -Ufti. 

ii  !>■  |»fojr»'-*ol  .1  *ii*  ir«  LTiiWlli.  .it  i..\v  *ji.iii  ^  \\{i'  fiiiriit'i/ 

.  *i  ■*     rfi^>  III} :  !'■  iw  '\u^  !<•  (  li<'(  tri  «i  ciii^  'int  (o  he  a<  fouhti  d 

•  *..  r  'fii  .   f.\  :-".iii  -I*   -  ii  \s  .ill  il'iijoii*.  titiui  \  iT,  in  a  uie.it 

■  J  •-.  ».i  ^.*  .  »•-  •-*..•  f.'f  .'.••uiil  .i.'i"\"  wiih  ftx.inl  to  i)ii    l)(iU  . 

'•  •;i«   .     ?    I  ••■  *•  !■•  II,  "[».\   rfMi  Willi  till  III  .ifi   olil  tuilr  ,1 

■•.:-■!        .  'At.*    I  .1  lit'.v   i«ii'    i*  hmir    i.       A»!  I'l.if    i  :ili    he  *»:i;i) 

-  '*0    •.!'!.»•    •*  t  .  il   tli»-  aniii  il.  iii«lrii<';ed   hy    IVnvidenre. 

.1  r-  .*    ; f-  •«.■•»  .ir     l-'fiin'.!  ;i'  ■!  .i  ii«  v\    ulj.il  ot  its  i^iii'll  ri»fn- 

.•••€•:.  !•  •.  ii;:i.il    !•!   :hri«w  oil   hy   .\   MilvenI,  m    Ninie  i»tliei 

/'Ti*.*  u"  :\**  i-rr.i.i.eil.  ihnM-  rhil  aie  no  lunger  u.iril«-d. 
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152  rvvcmoiit  avd  iistihot^ 

are  never  armed  with  tpines,  tubercles,  or  other  elerationSy  but 
exhibit  generally  a  levigated  ihell.  As  they  move  about  imh 
ally  amongst  busbes^  under  moss,  or  in  grass,  the  object  of  the 
Greator  in  this  structure  was  probably  that  their  motioBS -ought 
not  be  impeded  by  any  roughness  of  their  shell. 

Mr.  E.  W.  Brayley,  in  a  very  ingenious  memoir,  in  the 
Zoological  Journal,  has  contended,  with  considerable  stretch 
of  argument,  that  the  moveable  black  points,  in  the  upper  ten- 
tacles of  snails,  though  he  allows  they  may  be  their  analognest 
are  not  real  eyes ;  but  the  Rev.  L.  Guilding,  in  a  subsequent 

Srt  of  the  same  Journal  states,  that  the  large  strombs  of  the 
ribbean  sea  have  eyes  furnished  with  iris  and  pupil,  similar 
to  those  of  birds  and  reptiles — that  they  have  also  a  vitreous 
and  aqueous  humour,  and  a  black  pigment,  which  certainly 
prove  them  to  be  real  eyes — their  organ  of  hearing,  he  thought^ 
was  likewise  distinct  The  cowries  also  are  said  to  have 
exhibiting  both  iris  and  pupil,  as  have  some  volutes.^ 

Giving  these  facts  their  due  weight,  I  think  we  may  con* 
dude  that  the^  so  called,  eyes  of  snails,  are  real  though  imper-^ 
feet  visual  organs.    It  appears  to  be  the  plan  of  the  Creator,. 

....    to  ascend 

From  gnttU  beg^innings  to  a  glorious  end. 

An  organ  is,  as  it  were,  sketched  out,  in  the  lowest  animal,  ne 

for  instance,  a  nervous  system,  wliich  keeps  developing  anrf 
improving  till  it  is  brought  to  its  acme  in  the  highest :  first  we 
find  in  tlie  polypes  no  nervous  centre,  but  molecules  every 
where  dispersed;  then  the  next  form  is  a  nervous  collar  round 
<he  oesophai^us;  next  dispersed  ganglions;  then  a  ganglionic 
chord;  and  so  on  till  wc  Jirrive  at  a  regular  brain  and  spinat 
marrow  incased  in  a  vertebral  column.  VV'^e  may  with  reason 
therefore  conclude,  that  the  organ  of  vision,  \Then  first  planted, 
would  be  a  mere  rudiment,  though  sufficient  for  the  animal's 
purposes,  and  possessing  few  of  the  characters  it  exhibits  when 
arrived  at  its  most  perfect  form ;  these  it  keeps  acquiring,  as  it 
becomes  more  developed,  or  to  avoid  misconception  from  nib- 
bling critics,  the  Creator  keeps  giving  it  more  and  more  perfect 
sight  till  he  brings  it  forth,  in  all  its  glory,  in  the  highest  ani- 
mals. 

The  most  common  in  this  country  of  these  herbivorous 
Trachelipods,  is  the  garden-snail,*  but  the  species  whose  history 
has  been  most  copiously  related,  is  that  called  in  France  the 

1    Fohia  Ethwjpioh  Pi^ti  VI.  Fis.  1.  a.  2  Hekx  hortentU. 
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joi^  which,  though  stated  to  have  been  originaNj  import- 
ed into  this  country^  now  abounds  ih  some  parts  of  Surrj  and 
other  southern  counties.  I  shall  begin  bj  giving  some  account 
of  their  economical  and  then  of  their  physical  history. 

On  the  continent,  especially  in  France,  this  large  sceil, 
which  is  more  than  double  the  size  of  our  garden  one,  b  used 
as  an  article  of  food,  and  though  said  not  to  be  easy  of  digestion, 
is  verj  palatable.  They  are  thought  to  be  in  best  season  in 
the  winter,  when  they  are  hybcmating,  and  covered  with  their 
temporary  calcareous  operculum,  which  falls  off  in  the  spring. 
The  Romans  appear  to  have  fattened  these  snails,  in  places 
appropriated  for  that  purpose.  Pliny  mentions  several  sorts 
that  were  kept  separate,  and  amonest  others  white  ones  that 
were  found  in  the  neighbourhood  of  Rieti.  The  Illyrian  snails 
he  describes  as  the  largest ;  the  African  as  most  prolific ;  others 
from  Soletum,  in  the  Neapolitan  territory,  as  the  noblest  and 
best :  he  speaks  of  son^e  as  attaining  to  so  enormous  a  size, 
that  their  shells  would  contain  eighty  pieces  of  money  of  the 
common  currency.  Bruguieres,  to  whom  conchology  is  under 
very  great  obligations,  is  of  opinion  that,  by  cultivation,  the 
several  species  of  snails  might  be  brought  to  a  much  greater 
size,  and  furnish  an  abundant,  wholesome,  and  even  delicate 
aliment  There  is  no  reason  why  the  species  of  this  genus, 
which  feed  on  vegetable  substances,  should  not  bo  as  palatable 
as  the  oyster  or  periwinkle. 

Snails,  in  general,  are  hermaphrodites,  or  unite  both  sexes 
in  the  same  individual :  this  is  tnc  case  with  the  great  majori- 
ty of  Molluscans;  the  object  of  Providence,  in  this  kind  of 
organization,  is  evidently  the  greater  multiplication  of  the  spe- 
cies, but  though  hermaphrodites,  in  each  individual  possessing 
(he  organs  of  both  sexes,  they  are  not  so  as  to  sexual  union  ; 
reproduction  can  only  take  place  when  different  individuals 
impregnate  each  other ;  this  union  takes  place  at  the  begin- 
ning of  the  spring,  sooner  or  later,  according  to  the  heat  of 
the  season.  Their  courtship  is  singular,  and  realizes  the  Pa- 
gan fable  of  Cupid's  arrows,  for,  previous  to  their  union,  each 
snail  throws  a  winged  dart  or  arrow  at  its  partner.  About 
twenty  days  after  coupling  the  snails  lay,  at  different  times,  a 
great  number  of  white  eggs,  varying  at  esich  laying  from 
twenty -five  to  eighty,  as  lai^e  as  little  peas,  enveloped  in  a 
membranous  shell,  which  cracks  when  dried.  They  lay  these 
eeg^  in  shady  and  moist  places,  in  hollows  which  they  exca- 
vate with  their  foot,  and  aticrwards  cover  with  the  same  organ. 

1   //.  PooioUa.  2  Quadrant, 
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These  eggs  hatch,  sooner  or  later,  according  to  the  tempen- 
ture,  pr^ucing  little  snails  exactly  resembling  their  pareat, 
but  so  delicate  that  a  sun-stroke  destroys  them,  and  animib 
feed  upon  them;  so  that  few,  comparatively  speaking, reacb 
the  end  of  the  first  year,  when  they  are  sufficiently  oefeoded 
by  the  hardness  of  their  shell.    The  animal,  at  its  first  exch- 
sion,  lives  solely  on  the  pellicle  of  the  egg  from  which  it  was 
produced.    Providence,  which  in  oviparous  and  other  animabi 
nas  provided  for  the  iirst  nutriment  of  the  young  in  diffisrefit 
ways,  appropriating  the  milk  of  the  mother  to  the  young  of 
quadrupeds ;  the  yolk  of  the  egg  to  those  of  birds,  tortoises,  and 
lizards ;  and  the  white  of  the  egg  to  frogs,  and  toads,  has  made 
this  pellicle  or  coat  the  best  nutriment  of  the  young  snail    Id 
fact,  this  pellicle,  consisting  of  carbonate  of  Jime,  united  to 
animal  substance,  is  necessary  to  produce  the  calcareous  secre- 
tion of  the  mantle,  and  to  consolidate  the  shell,  as  yet  too  soft 
for  exposure.    When  this  envelope  is  eaten,  the  little  ibhI 
finds  its  nutriment,  more  or  less,  in  the  vegetable  soil  around 
it,  and  from  which  it  continues  to  derive  materials  for  tho 
growth  and  consolidation  of  the  shell.     It  remains  thus  coih 
ccaled  for  more  than  a  month,  when  it  first  issues  forth  into 
the  world,  and  without  respect  of  persons,  attacks  the  vegetft* 
ble  productions  around,  returning  often  to  an  earthly  alimentv 
probably  still  necessary,  for  the  due  growth  and  hardening  of 
its  portable  house.     These  snails  cease  feeding  when  the  first 
chills  of  autumn  are  felt,  and  associating,  in  considerable  nam- 
bers,  on  hillocks,  the  banks  of  ditches,  or  in    thickets  and 
hedges,  set  about  their  preixirations  for  their  winter  retreat 
They  first  expel  the  contents  of  their  intestines,  and  then  con- 
cealing themselves  under  moss,  grass^  or  dead  leaves,  each 
forms,  by  moans  of  its  foot,  and  the  viscid  mucus  which  it  te* 
cretes,  a  cavity  large  enough  to  contain  its  shell.     The  mode 
in  which  it  effects  this  is  remarkable ;  collecting  a  considerable 
quantity  of  the  mucus  on  the  sole  of  its  foot,  a  portion  of  earth 
and  dead  leaves  adheres  to  it,  which  it  shakes  off  on  one  side; 
a  second  portion  is  again  thus  selected  and  deposited,  and  so 
on  till  it  has  reared  around  itself  a  kind  of  wall  of  sufficient 
height  to  form  a  cavity  that  will  contain  its  shell ;  by  turning 
itself  round  it  presses  against  the  sides  and  renders  them  smooth 
and  firm.    The  dome,  or  covering,  is  formed  in  the  same  way: 
earth  is  collected  on  the  foot,  which  then  is  turned  upwards^ 
and  throws  it  off  by  exuding  fresh  mucus;  and  this  is  repeated 
till  a  perfect  roof  is  formed.     Having  now  completed  its  win- 
ter house,  it  draws  in  its  foot,  covering  it  with  the  mantle,  and 
opens  its  spiracle  to  draw  in  the  air.    On  closing  this,  it  forms 
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with  iti  sHme  a  fine  membrane,  interposed  between  the  mantle 
and  eitraneous  aobttances.  Soon  afterwards  the  mantle  se* 
cretet  a  large  portion  of  very  white  fluid  over  its  whole  surface, 
which  instantly  sets  uniformly,  and  forms  a  kind  of  solid  oper- 
culum like  plaster  of  Paris,  about  half  a  line  in  thickness, 
which  accurately  closes  the  mouth.  When  this  is  become 
hard  the  animal  separates  the  mantle  from  it  AAer  a  time, 
expelling  a  portion  of  the  air  it  had  inspired,  and  thus  being 
reduced  in  hulk,  it  retreats  a  little  farther  into  the  shell,  and 
forms  another  leaf  of  mucus,  and  continues  repeating  this  ope- 
ration till  there  are  sometimes  five  or  six  of  these  leaves  form* 
iagoelis  filled  with  air  between  it  and  the  operculum. 

The  membranous  partitions  are  more  numerous  at  the  end 
than  at  the  beginning  of  winter,  and,  in  snails  inhabiting  the 
noontains,  than  in  those  on  the  plains.  These  animals  by- 
faemate  mt  the  proper  period,  at  very  different  temperatures, 
varying  from  87°  to  77°  Fahrenheit.  Respiration  ceases  during 
tbepenod  of  hybernation. 

The  mode  in  which  these  animals  escape  from  their  winter 
confinement  is  singular :  the  air  they  had  expired  on  retiring 
into  tbdr  shell  farther  and  farther,  remains  between  the  di^ 
ferent  partitions  of  mucus  membrane  above  mentioned,  which 
forms  so  many  cells  hermetically  sealed ;  this  they  again  in- 
spire, and  thus  acquiring  fresh  vigour,  each  separate  partition, 
as  they  proceed,  is  broken  by  the  pressure  of  the  foot,  projected 
in  part  through  the  mantle;  when  arrived  at  the  operculum 
they  burst  it  by  a  strong  cfibrt,  and  finally  detaching  it,  then 
emerge,  begin  to  walk  and  to  break  their  long  fast.^ 

In  all  these  proceedings  the  superintending  care  and  wise 
provisions  of  a  Father  Being  are  evident.  This  creature  can 
neither  foresee  the  degree  of  cold  to  which  it  may  be  exposed 
in  its  state  of  hybernation,  nor  know  by  what  means  it  ma^ 
secure  itself  from  the  fatal  effects  it  wouM  produce  upon  it,  if 
not  provided  against.  But  at  a  destined  period,  often  when 
the  range  of  the  thermometer  is  high,  not  stimulated  bv  a  cold 
atmoq>here,  except,  perhaps,  by  the  increasing  length  of  the 
mgbt,  at  the  bidding  of  some  secret  power,  it  sets  about  erect* 
ing  its  winter  dwelling,  and  employing  its  foot  both  as  a  shovel 
to  nrake  its  mortar,  as  a  hod  to  transport  it,  and  a  trowel  to 
spread  it  duly  and  evenly,  at  length  finishes  and  covers  in  ita 
snag  and  warm  retreat;  and  then,  still  farther  to  secure  itself 
frsm  the  action  of  the  atmosphere,  with  the  slimy  secretkia 
wiUi  which  its  Maker  has  giiled  it,  fixes  partitkm  after  parti^ 
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tioDy  and  fills  each  cell  formed  by  it,  with  air,  till  it  has  i^ 
treated  as  far  as  it  can  from  every  closed  orifice  of  its  shell— 
and  thus  barricades  itself  against  a  frozen  death.  Again,  io 
the  spring*  when  the  word  is  spoken — awake^  thou  thai  deqfoi 
— it  begins  immediately  to  act  with  energy,  it  reinspires,  ss 
above  related,  the  air  stored  in  its  cells,  bursts  all  its  cerementSf 
returns  to  its  summer  haunts,  and  again  lays  waste  oar  gar- 
dens. 

We  may  observe  here,  with  respect  to  this,  and  all  bybeniat' 
ing  animals,  a  beautiful  relation  and  correspondence  between 
their  habits  and  their  functions.    Their  official  duty  is  to  re* 
move  superfluities  and  nuisances,  to  prevent  vegetable  lob- 
'  stances  from  encroaching  too  much  upon  each  othert  to  remove 
entirely  those  that  are  dead  and  putrescent.    At  the  season  of 
the  year,  therefore,  when  the  former  are  in  full  vigour,  forth 
issue  from  their  various  retreats  the  innumerable  triba  tittt 
make  them  their  food,  but  when  they  cease  to  grow  and  floB« 
rish  these  services  are  not  wanted,  and  the  animals  who  pep 
form  them  disappear  from  the  face  of  nature*    Again,  when 
dead  animals,  or  the  excrements  of  living  ones,  or  the  sweeti 
issuing  from  innumerable  flowers,  would  clog  the  air  that  we 
breathe  with  effluvia  unfriendly  to  health  and  life — Gountkssi 
armies  are  every  where  upon  the  wing,  or  on  the  alert,  to  prey 
upon  such  substances,  and  prevent  their  miasmata  from  breed- 
ing a  pestilence  amongst  us ;  but  when  the  cold  season  retoros, 
the  flowers  lose  their  leaves  and  blossoms,  and  exhale  no  long- 
er their  sweets,  and  the  scents  arising  from  putrescent  and 
other  foetid  substances  become  no  longer  annoying.     Then  the 
whole  army  employed  in  this  department  disappears,  and  the 
face  of  nature  seems  to  lose  the  most  busy  part  of  its  popula* 
tion,  gone  to  a  long  repose. 

It  is  worthy  of  remark,  with  respect  to  the  terrestrial  ani- 
mals of  the  tribe  we  are  considering,  that  they  all  delight  in 
shady  and  moist  places,  and  that  during  hot  and  dry  weather 
they  seldom  make  their  appearance,  but  no  sooner  comes  a 
shower,  than  they  are  all  in  motion.  It  is  probable  that  their 
power  of  motion  is  impeded  by  a  dry  soil,  and  that  the  grain 
of  earth  and  small  stones,  when  quite  dry,  adhere  to  their 
slimy  foot 

As  many  of  the  marine  shells  appear  in  some  degree  arnpU* 
bious,  for  instance,  the  Chitons  and  the  Limpets^  so,  perhapsi 
some  of  the  terrestrial  ones  may  occasionally  enter  frerfi 
waters;  indeed  the  amber  shells,^  at  least  one  species,'  is  stated 
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lo  nrim  occasiorwil  v  on  the  surface  of  the  wnfrr.  From  tliciic 
nroim^tnncei  il  ii:cm9i  not  iniprohnblo  that  the  shcll-fMh,  as 
«velJ  a«  the  birdx.  so  vn^it  a  pro|K)rtioii  o(  thiMii  living  innriric 
animiiK  wrre  all  anfioni^st  the  o{)ji'Cl!«  rrcalod  nn  the  fifth  tiny, 
ftn«i  |>roiiuced  by  thi*  wateni. 

There  arc  vcrv  liT*»n  .-ind  beautiful  shrlls  founi!  in  Smith 
A*n<?rira,  lM!lon?iii<4  l»»  tip'  lorrc^lrial  hcrbivnnniH  M'^tion  and 
1<>  dillerent  cencra'  diviilnl  frmn  //f/rrof  Liniie.  h*it  wo  know 
bochins^  of  thoir  bK(ory  ur  ImIm!^:  I  shall  ibfirfurc  now  say 
tomrthin;;  ii|ion  thi*  ni.iriiK*  hfrhivomiis  Trarlifli|ii>(N. 

The  Violet  snail.'  whirh.  nrfordiiii;  U*  ihi?  account  of  its 

nyinnrr^  ^ivcn  hy  Ro^r,  wh<i  paid  {Kirticular  atli.'ntion  to  then 

m  a  royaee  from  France  to  Ainerica,  ^xhihiN  sevoral  very 

Ttmarkablf?  ficculiariiies.     Whi.'h  thr  mm  ih  imIiii.  thcst*  ani- 

m*U  may  fir  *ei'n  ri>llprti'd  ofti-n  in  lar^i*  ban  K  swinunini; 

OTcr  the  nurfa''**  l>y  iM'-Mn^  of  a  Una? in:;  apparatus  r<in«iMin<^ 

•(  lerial  ve«it  .«>.  pr  nlucrd  hy  tiicir  Khti :  ;in  I  attacheti  (o  its 

pitvrrMr  j^ir?.  a  litTlf  In'lnw  tho  |Ntitit  In  wli:rh  the  o|M'rcu|iini 

»6icd  :i\  4i!h  T  .;f'Mi.'ra,  ami  tn  wli:<'h  fuUvr  lliiiiks  it  U-ars 

•o^f  arMliit^y.'  \\h<i  ;iIm>  hIimtvc*^  ih.it  il  lias  .1  n.itatnry  nu-ni- 

l^w  or  tin  nn  earh  ^idc  nl  it«i  hotiy.     Durin;;  this  action  their 

held  a  very  prornlncnl.  aiitl  th"  Km  it  is  so  extended  that  the 

Aail  or  hnc  of  ve^icli-s  forms  an  ani:lc  with  the  middle  rtf  iho 

iteL    When  the  sea  is  nui'jh,  the  atnmal  abnorlM  the  air  fntni 

it«  vairle«,  rhancesi  the  direct  ion  uf  it;*  fi»ot.  cuntraf'ti  it^  IkvIv, 

lad  leto  itielf  »ink.     It  diM-n 

>R»  eoemv.  and  farlhei 

-^mn  the  uatcr  hv  \\\v  «?mlssi(iii  oin  Iilu*-  nirld,  whi«'liMr\c« 

'■^  'flOi-eal    If.      They  are    \i\iiiiy  plio^pliuM'-   tii  the  ni;ilir. 

Br4i  rarrv  thcrn  ntVwiih  crcal  licxtt  rilv. 

I  tlirir  floaiirc  apparatus  i*i  miittlatcij,  the  tiMit  iMii  repriHliiCi^ 

Th*?  Litter  !«  flat  towards  th*-  he.id.  this  jnrt  of  it  is  t.ir- 

r!hV4  with  a  transparent  iiieiiihratie.  which  (*x:(*ntN  far  lic- 

T'Jod  rtf  rxTremrly.  and  is  c-Mm|N>s(>,i  uf  a  lar;;e  rainduT  of  vi^i- 

'^  of  unequal  si^e,  th(i*>e  in  the  middle  hem:;  the  larp'-t; 

tbew  veiick^  thr  animaU  fill  with  nir  at  their  pleasure.     'J*he 

*iiie!<okMire4  Hhell  of  this  little  animal  is  remarkably  tluii, 

*HiCh  facilitates  its  exrursioas  on  the  surface.     It  usingu'ar 

^t  uMler  this  fragile  ve^ieular  float  u  little  line  of  |>enrly 

l^vci  may  he  perceived,  to  which  are  atlaeh«*d  its  eggs :  m 

pecies  they  are  contained  in  little  membranous  hnus  or 

It  ■  thooght  that  the  young  animals,  nflicn  liheniicd 

.  Jkkmiimm  BtJimtm,  Uu 
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from  these  bags  or  cbambers,  ascend  their  mother's  float,  a^ 
so  are  transported  to  the  surface.  Fishes  are  enabled  to  nae 
to  the  surface  of  the  water  by  means  of  their  air-bladders,  amd 
some  radiaries  by  a  vesicle  which  surmounts  tbem,^  but  nei- 
ther of  them  are  more  singular  than  these  outriggers  by  which 
the  vessel  of  the  violet-snail  is  kept  both  buoyant  and  steady. 

The  foot  of  the  Molluscans,  when  we  first  observe  it,  seems 
to  us  merely  an  organ  of  locomotion,  nothing  remarkable  in  its 
structure,  and  incapable  of  any  multifarious  action,  but  when 
we  study  the  history  of  this  and  the  preceding  snail,  we  aee 
that  it  is  a  most  important  organ,  and  which  performs  a  greater 
variety  of  operations  than  almoAt  any  organ  of  any  other  ani- 
mal. We  have  seen  that  it  spins  a  fine  silk  and  thread;  that 
it  secretes  a  fluid  serviceable  for  several  purposes:  that  it  can 
form  a  float,  as  in  the  present  instance ;  that  it  can  be  used  as 
a  hand  in  excavating  and  building,  and  various  other  manipu- 
lations, so  that  in  giving  them  this  instrument  and  endowing 
it  with  such  a  variety  of  functions  in  the  various  tribes,  their 
Creator  gave  them  every  thing  they  wanted. 

Perhaps  the  followers  of  Lamarck  may  say  that,  in  the  pre- 
sent instance,  the  animal  constructs  its  own  float  itself,  at  the 
impulse  of  its  own  wants.  But  uninstructed  by  its  Creator* 
how  could  it  learn  that  vesicles  full  of  air  would  serve  to  float 
its  little  boat,  and  if  not  already  organized  to  answer  the  im^ 
pulse  of  an  exciting  cause,  in  vain  would  the  will  of  the  aiil>- 
mal,  if  so  instructed,  endeavour  to  produce  and  inflate  the  ve- 
sicles, or,  when  it  willed  to  sink,  to  empty  them  of  air. 

The  sheil-tish  of  the  aquatic  tribe  best  known  in  this  coun-> 
try  is  the  periwinkle,  vulgarly  called  the  pin-patch,*  which  next 
to  the  oyster  and  the  cockle,  seems  most  in  request  as  a  relish- 
ing article  of  food.  These  animals,  as  I  observed,  not  very  long 
since  at  Cromer,  in  Norfolk,  appear  to  make  the  bladder-kelp,* 
which,  at  low  water,  may  be  seen  there  in  large  patches,  a 
kind  of  submarine  pasture,  for  I  found  them  in  abundance  upon 
it  at  low  water.  As  the  Creator  willed  that  the  waters,  whe- 
ther salt  or  fresh,  should  have  their  peculiar  inhabitants,  it 
was  requisite  that  each  should  have  its  appropriate  food.  Did 
all  feed  upon  the  same  substance  there  would  be  a  universal 
struggle,  unless,  indeed,  the  entire  variety  of  the  submarine 
botanical  world  was  done  away,  and  one  homogeneous  article 

Provided,  in  such  quantity  as  to  be  a  sufiicient  supply  for  all. 
iut  farther,  doubtless,  different  organizations  and  forms  could 
not  be  maintained  upon  the  same  pabulum,  and  therefore  dif- 

1  See  ftboTe,  p.  104.  2   T\a-bo  UtoreuM.  3   Fueua  vencukmu. 
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fcient  crcalurci  rpquircd  (lillbrnit  nrtirles  orf(io«i,or  (liflGrciit 
lam  of  the  kiitk:  .irliclc.  Wore  was  n  mulu:il  olTicc*-lhc 
nftobciicm  vrgt-t«ibln  prfMlMctinnM  require  to  he  kept  within 
to  lifniti,  and  iherefnre  ihe  funftion**  of  ihe  ai](]nlii-  nnimuU 
:i  to  maintain  them  in  due  relative  pro|Hirlit>ns.  \V«im  the 
oorni  and  all  itfi  ^treariin  |i!:i[iTed  .'i^  im»w,  aiul  ttiere  were  no 
aoMkiU  of  any  d<*?kiTipliiiii  to  ki-ep  in  rliei  k  its  vr^etahie  pro- 
4icti»ns  ttn-y  would  all  in  tiri;r  urow  up  and  iliiike  the  rivers 
uid|;niduallT  rai»o  the  U'd  of  the  ocean  till  there  would  be  no 


Ihvin;^  ron«idered  tli*-  p'aiit-devonriii:;  Tr.iehelipod<«,  1  shall 
Bv  ikirTic  ihiii:^  hrxt  njHMi  \Uv  rtimiiiir,  tt^  i>r  pri'daii'ods  ono, 
*h>h  furm  the  ureal  hodv  of  !.ir:;i-  in.iriiM*  sliflU,  and  those 
*Wh  m<'^t  ornainriit  our  r.ihiiiri<.  fur  lo  ihi«  trihi*  hi'lon;^  th«* 
•'•i»rirs'  (  oiif",''  Miln-s,'  Wlirlk-,*  Tiimn*  V'thifi's,"  l!i*!Mi('t«.' 
Kock-«hr:iU,'  Stnujihs,*  ainl  ntluT  i«mp'1is  uhuh  exceed  the 
Cnenl  run  of  ^hflU  in  hinntv,  t'Tni.  ami  iD-i'^niliidt:.  Hut 
*i!b  regard  to  their  Inbils  and  ii:stin<*(<  wc  know  little  or  no- 
liiifieof  anv  interest. 

iKT  are  dl«tiii::iii«lK*il  from  the  herhivorous  ones  \iy 
^tithins{  the  se.i-water,  Tir  they  are  all  ?>iiiiiiiarine,  hy  means 
uf  a  riphon  or  tufit*.  in^liMd  of  hv  ati  a)irrlnrL'  in  the  neck:  in 
(be  pitrc  of  nnxiilr.  lht*ir  rnoii-h  i^  ftirnisheij  with  a  n-irartile 
prt , Sr>«r.«,  uilh  wimh  tli^'V  |».i'ii  r-  ii;i>|  ^iji-^  u'lur  ^h»'!l-li^fi. 
riif  .i:-*rlure  ••I'llii-  shell  !•»  a!-*»  \«rv  •iitri'rL*n\  t!»i"  '^i|flioi)  Imt- 
X  ^<''<'Kn;>i:iit  t|  ^wnctiineH  hv  a  i  lianntl.  .md  soin'.'linies  hv 
I  .'•/■h  at  'h^  lia*ie  of  llie  ai-trtii:''. 

Ttv*  !ri>*"  m>"»l  rrjilir.ile'l   linii  ain  h-iit    liinr*.  on   aerount 

J]hff  14  ;iiN-d  pnrj'l'*  ilye  uhieh  i»:ii'  sp.i  il•^  proil'jreil.  \%  xU.il 

T***:!!!!'!,'.!  hv  lie:  A**- A  ''i#i7'.  •■!    I.  nric'*  Liri'al   lifipi*.  .Mntf  .. 

"'ll.rnir«  k'-    r.in  I'lSw-nis   /  njifi.i::.in*,  i  :i'..r-d   ^o   tio;ii   lh»- 

"vj  *t r. 111:11*  «  I'll!  «!iHh  !•  r-i.  ni'-^  Mm'  mi-uili  m|  tin  i  ^h*  !iv 
TU  i.f;iii-'p  1 1  t'-.i!u.e  "I  Jhi-*  ti  r«i-.  I»'  *ii!f^  III'  If  Iinr4  i'!i  inrifllf  <i 

*^li.  .•    t!i«'     "i  I*!   \ili«fV    ol    *'i:hi'*    .iinl    oIImT    lMori«H.-<    ;unl 

*^5-«.  wi'.fi  w  1  .-^i  iIhm  tVf.il-ir  li  »••  If  Mil!  ;i  *ji*  it  niin  Imt  ••! 
"^ii:  'b  '"  » ^  .i;i  i  III  I  jifi  lit  *  -M  r  il  i'.\f  thi-pn  in  s;!!  ill  n  ■ 
•^    '■  i:.»  •■  !      I',-    li"  i>i^  4i|'  (   •:  i.ihi  !•  III*.  t)i-|K  i.jn*  In  I'.ilUd  I  » 

**'■«  »'•-.■    ■   N.      .iimtlier  ihi"  *ii!jn  .'•  A»  . 

V' !'i'  'ir-:  fj-isli,  .i!i  in.jiiiiT  \:i-  t  t:  .■  u-t    of  ihi-*  •   '«'.!»■  ^ 

1  r^^rn  '2  rt^w  *:    if.'r.i 

A    A«rr<  ft  Mm  5    It'Intm.  '•    !*•  .'ufj. 

V      /•    .--.*!  II       .1/     /jil*'.''.V'Ji* 
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and  other  arms  of  shell-fishy  would  imagine  that  theii^object  is 
defence,  yet  when  he  is  told  that  those  which  are  most  remark* 
able  for  them,  are  themselves  f  redaceous  animals ;  and  that 
the  herbivorous  shell-fish  are  usually  not  distinffuished  bv  anjK 
thing  of  the  kind,  he  seems  to  hesitate  as  to  what  conclusiotii 
he  shall  draw.  It  may  be  observed,  however,  that  the  tribe^ 
most  distinguished  for  these  arms,  the  rock-shells,  are  not  sOi 
remarkable  for  their  size  as  many  others  which  live  by  prey,. 
as  the  strombs,  the  helmet-shells,  and  the  tritons,  so  that  their 
armour  m<ny  sometimes  prevent  one  of  these  from  boring  their 
shells,  and  inserting  its  proboscis  into  them. 

The  tribe  wc  are  now  considering^  the  rock-shells,  were  in 
hi^h  esteem  from  the  earliest  ages  on  account  of  the  dye  that 
foroQ  of  them  aflbrded,  and  cloths  dyed  with  it  bore  a  higher 
price  than  almost  any  other:  more  than  one  species,  however, 
yielded  anciently  a  dye;  one,  according  to  Bochart,  a  glaucous 
M*  azure  colour,  <is  he  interprets  it,  and  the  other  purple.   But 
"iyrian  purple  is  no  longer  in  request.     I  could  say  much,  ob- 
ft.rvcs  the  author  just  named,  upon  the  finding,  fishing,  and 
i»:(lljod  of  dyeing  of  the  purpura,  about  the  price,  formerly  enor- 
h:ous,  nearly  equalling  that  of  pearls,  a  single  shell,  according 
to  Aristotle,  selling  for  a  mina  or  about  3/.,  concerning  the  time- 
ifi  which  it  began  gradually  to  grow  out  of  fashion,  and  at 
]  Mgth  to  be  wholly  neglected:  so  that  now  it  is  never  wed, 
.'!  f  d  no  one  knows  the  method  of  preparing  it.     In  fact,  the 
f  ■<  chincal  seems  to  have  supplanted  it,  but  it  would  surely  be- 
;:;i  object  ol  great  interest  to  re-discover  the  Tyrian  rock-shell, 
;. .  well  as  that  which  yielded  the  azure  colour,  and  ascertain 
h  »w  far  they  deserved,  especially  the  former,  the  high  enco- 
i^iums  bestowed  upon  them,  and  to  deck  imperial  shouldeni 
'J  he  shells  are  probably  still  in  existence  on  the  coast  of  Pales- 
tine.    It  was  tliC  custom  to  crush  the  shell  as  soon  as  taken, 
icr  if  Kept   the  animal  was  wont  to  vomit  its  flower,  as  the 
pkirjiie  civo  was  called  by  Aristotle.     This  great  philosopher 
tlK)U[j;lit  the  purpura  lived  six  years,  as  the  adult  animal  had 
six  whirls  in  its  .♦.hell,  and  he  supposed  one  to  be  formed  annu- 
ally,    lie  j:ivcs  a  detailed  historv  of  these  animals,  of  their 
congregatinir  in   the  spring,  and  of  their  forming  a  kind  of 
ccmb,  like  bees;  he  also  mentions  several  kinds  of  them,  that 
the  small  shells  were  bruised,  .ind  the  animal  extracted  from 
till*  large  ones;  that  the  dye  lies  between  the  neck  and  what 
he  denominates  the  poppy.     It  is  found,  by  Cuvier,  to  be  placed 
aljove  the  neck  bv  the  side  of  the  stomach.     Piumier  relatei 
that  a  shell-fish  of  this  genus  squirts  out  its  fluid  iq  ^  stfjCQiOK 
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whenever  molested,  which  renders  it  probablMiat  its  object 
is  defence. 

Aristotle  mentions  the  operculum  of  the  purple,  and  also 
the  proboscis,  or  tongue  as  he  calls  it,  which  he  describes  as 
looger  than  the  finger,  and  protruded  from  under  the  opercu- 
lum :  with  this  it  feeds,  and  with  it  can  pierce  shells,  and  will 
attack  even  those  of  its  own  kind ;  this  agrees  with  modern 
observations^  adding  (hat  the  tongue  is  terminated  bj  a  sucker 
armed  with  short  tentacles.  Aristotle  also  observes,  an  obser- 
vation confirmed  likewise  by  modern  investigators,  that  these 
animak  bury  themselves  in  the  sand  like  the  pectens.  This 
learned  naturalist  also  states  that  shell-fish  at  certain  seasons 
hide  themselves,  snails  in  the  winter,  and  the  purples  and 
whelks  for  a  month  during  the  dc^  days. 

The  dye  of  the  purple  is  mentioned  in  Scripture  as  well  as 
that  of  the  coccus,  and  was  used  as  such  in  the  time  of  Moses. 
It  is  said  also  to  be  used  at  this  time  in  India  and  America  to 
dve  small  pieces  of  stuff,  but  in  no  place  is  it  an  important 
oUect 

ilaving  eiven  so  long  an  account  of  the  rock-shells  or  pur- 
ples, I  shall  not  have  occasion  to  dilate  upon  any  of  the  re- 
maining genera,  but  shall  merely  notice  a  few  peculiarities  that 
some  of  them  exhibit. 

The  Cowries  are  a  tribo  long  known  and  admired  for  their 
beauty  and  polish,  and  one  species^  forms  the  current  coin  in 
many  parts  of  Africa,  and  many  Asiatic  Islands.  Some  remar- 
kable facts  distinguish  their  history ;  from  the  form  of  their 
shell  and  of  its  aperture,  its  increment  could  not  take  place  in 
the  usual  way,  these  animals,  therefore,  are  furni.shed  by  their 
Creator  with  a  remarkably  ample  mantle,  the  wings  of  which 
rover  half  the  shell,  and  thus  it  is  gradually  thickened,  and 
changes  and  variations  in  the  colour  take  place  that  have 
puzzled  conchologists  to  distinguish  a  species  from  a  variety. 
At  certain  times  the  animal  is  also  stated  to  quit  its  shell,  and 
form  itself  anew  one  more  appropriate  to  its  size,  a  circum- 
ftance  related  by  Aristotle  of  the  Buccinum.' 

Volutes  are  another  polished  tribe  of  shells,  which  are  pro- 
bably formed  by  the  mantle  as  in  the  Cowries — they  are  parti- 
cularly distinguished  by  having  no  operculum.  The  jet  volute 
is  viviparous,  and  its  young  when  excluded  are  said  to  have 
shells  an  inch  long.  These  probably  arc  more  exposed  to 
enemies  than  the  young  of  other  shell-fish.  They  form  an 
unportant  article  of  food  to  some  African  nations. 

1  Cyprma  Montia,  2  K^(,  Ariit 
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Before  I  cloeejhis  account  of  these  predaeiBoaft  HoU^scani). 
I  must  observertbat  they  have.tWo  distinct  sexes,  and  conse- 
quently male  and  female  shells.  The  genuine  hermaphrodites 
are  confined  to  the  bivalVes«  forin  the  univaire  hermaphitodites 
two  individuals  arc  necessary  for  reproductiont  and  therefore 
those  form  a  distinct  link  lietween  the  true  hermaphrodites 
that  impregnate  themselvcsi  and  those  that  have  distinct 
sexes.  So  gradual  are  the  steps  by  which  the  Creator  passes 
from  low  to  high.  First,  animals  are  reproduced  without  sex- 
ual intercourse,  as  in  the  polypes ;  then  the  two  sexes  are 
united  in  one  body,  and  suffice  for  their  own  impregnation — 
next  follow  two  sexes  in  the  same  body,  which  cannot  impreg- 
nate themselves,  bringing  us  at  last  two  distinct  sexes,  or  uni- 
sexual individuals. 

4.  Lagiarck's  fifth  family,  the  Ikteropods,  I  introduce  here 
because,  being  univalves,  they  appear  to  connect  that  tribe 
with  the  Cephalopods  forming  his  fourth  order,  but  which  from 
the  discovery  of  the  animal  of  Nautilus  Pompilius,  so  admirably 
described  by  Mr.  Owen,  being  farther  removed  from  the  other 
MoIIu5:cnns,  and  the  animal  of  the  Heteropods  having  a  pro- 
boscis and  only  two  tentacles,  seems  intermediate  between  the 
Zoophagan  Trachelipods  and  tl;e  Cephalopods.  They  have 
four  swimming  organs.  There  seems  a  considerable  affinity 
between  this  tribe  and  the  Pteropods  in  these  oreans,  which 
indicates  a  circular  arrangement  in  the  univalve  Molluscans. 
The  Carlnaria  vitrea  is  one  of  the  rarest  shells  that  is  knoiTi), 
arising  probably  from  its  extremely  fragile  conch,  which  i? 
nearly  as  transparent  as  glass.  A  model  of  it  in  wax  may  be 
5een  in  the  British  Museum.  The  animal  is  a  sailor  like  the 
Argonaut,  to  which  it  comes  near.  It  is  found  in  the  South 
Seas.  There  are  two  other  species  known,  one  of  which  fre- 
quents the  Mediterranean.  Some  genera  without  shells  arc 
f>laced  in  this  order  by  Lamarck.  They  swim  horizontally, 
ike  fishes,  which  circumstance,  in  conjunction  with  their  fins 
or  swimming  organs,  induced  him  to  place  them  at  the  end  of 
the  Molluscans  as  near  the  fishes;  several  authors  consider 
them  as  belonging,  to  ih^. Pteropods,  to  which  they  are  certainly/ 
related. 


CHAPTER  X. 

Fumctiomi  and  IrisiincU.     Cephalopodi, 

Wt  hftTc  now  taken  leave  of  what  mnv  bo  called  the  proper 
lUucantv  including  the  Bivalves,  and  X'nivnivct'  of  Arislo- 
ikand  iMuLn  or  the  rimchifers  and  Molluscunn  of  Lamarck, 
111  ire  arrived  at  a  <'l.x«s  ri'maikahlr,  iK>t  only  for  their  or- 
(mition,  form  and  h.thits  but  al^o  lor  their  |K>9ilion  in  the 
amMl  kinsdom;  for  in  their  i.*oniposilion  t he j  seem  to  include 
denent^  from  In^th  ihc  tzTcM  di\i)>iuris  of  that  kingdom:  from 
lilt  Vtrteliralea — the  Teak,  *he  eye,  the  tongue,  an  (»rgan  fur 
rcirine.  the  rro|>,  the  :;'./z.ir(i,  and  an  analin^ue  of  the  npinc, 
•idlievciral  olhi-r  part^  indineratcd  by  (*iivier ;  and  from  their 
Mt  Mit»-kincdom,  niany  cjf  their  rensuii.itiir  or^atis.     We  may 
«ieircnd  to  (he  vi-ry  haM^  of  the  animal  I. iii(;ilnf n  for  the  fir»t 
inu^t  of  their  iiervous  ^yslc-ni,  f«»r  it  i?«  dihroverahle  in  the 
"beel-animals  in  \%lii'-h  Hhit-iilKi;z  (!c*t(<  fnj  pharyrcal  K^an^- 
'•n«  ind  a  nurliil  iit'r-.Dii^  inil.i'  ;-   thi:   ^^isi  k*.  r-lu  ariit^  arms 
•^01  In  Imvr   ll:«  ir  \.i^\   i'i;!i.ri«-   in  tin*  tn»h  wnirr  |»nly[»es;' 
"kfceil  it*  thr  m'»u:h  «••"  thi- «  iiflr-h*!!  wi-h  it-  >ii»  ker>,  he  sejwi- 
■Vtd  iVorii  t!.»*  he.itl,  !<  .i\ii'L'  !*«  lurid  ti  r  l«'ii::  ariii^,  wv  ^ee  im- 
o-dutrlv  an  a:ia!i»'jii''  <.l"  a  i.»  ii;»:  v.  iiartKuLirlv  of  a  star-fi^h, 
•■•.ih  IS  r.iv«i  bfdriii;:  MH'kr:--.  Ii«  Ii».v,  and   iln  rmtral   mouth. 
TV  lufiicll  it»'d  trnta-  'i-^  i»!i-lt\i  .1  by  Mr.  Owi-n  in  his  wurk, 
Jtii^  qtioii'd*  on  the  at.iinal  ct  :hi-  Pr.irly  .N.iutilus,*  aho\t 
tftd  \tcVtvt  tlio  v\v*,  ''t   '.ii   ti»  i«  ail  li»  tlu'  .iiiti-niiU'  nf  (*ru>ta- 
ciMani  ln«i*rt%  a:iil  ntini<r<Hjs  MitlluMMii   (li.narterN  are 
t^iMiut  t**  every  oni*      I'mfn  thi*^c    lin-urii^laiiii*^  it  >e('tii9 
^»4fr,t  that  the  (Vi*ati»r  has  pliu-ril  ti»i*    tril»ir  in  a  !itiiti«>n 
*h;rh  W.idn  III  very  dillrrriit  and  ih^lant  pi  mi  I  >  in  the  anima! 
^>ae«l(irn.  and  that  (h'ir  i^  M-arielv  any  hut  wfiat  ninv  recir**- 
•"*«  m  it  one  or  niori*  of  ii*  own  nci'uh.ir  fi'atuio — \\.*l  nt  the 
*AActiineite\hiliil!i  manvc  haraclers.txith  in  it>  nit'>t  extraordi- 

m 

--art  outward  form  and  it^  in'^TiiJil  ort;a niz.it inn,  that  are  quite 
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peculiar  and  sui  generis,  of  which  no  animnl  at  present  known 
exhibits  the  slighlesl  traces.  To  mention  only  its  muscular 
apparatus  adapted  to  lis  unparalleled  form ;  its  system  of  circu- 
lation, carriea  on  in  the  first  Order  by  three  distinct  organs 
instead  of  one  heart;  and  the  wonderful  complication  of  their 
tentacles,  of  the  nerves  that  move  them,  and  the  vascular  sys- 
tem that  animates  ihem. 

This  singular  Class,  which  Cuvier  denominated  Cephalopodt, 
or  having  their  feet  attached  to  their  head,  appears  to  TmIow 
very  naturally  the  Trachelipods  and  Hetcropods,  lately  de- 
scribed, which  have  not  only  eyes  furnished  with  iris,  and  pupil, 
but  also  distinct  sexes,  and  are  of  predaccous  habits,  all  cha- 
racters which  they  possess  in  cominon  with  the  Cephalopods 
or  Cultle-tish.  There  is,  howevcr,an  animal  amongst  the  naked 
Gastropods — called  by  the  ancients,  from  its  tentacles  repre- 
senting the  cars  of  a  bare,  the  sea-hare,'  a  name  it  still  beara. 
in  Italy,  which  Linnd  named  Luplysia,  in  which  he  whs  fol- 
lowed by  Lamarck,  hut  nu)dern  writers  aftcrGmelin  have  called 
it  Aplyna,  a  name  iised  by  Aristotle  for  a  very  diSercnl  animal, 
a  kmo  of  sponge,'  and,  therefore,  improperly  applied — this 
animtal  has  many  characters  Ibat  arc  found  in  some  of  the 
Cephalopods,  particularly  in  its  circulating  and  nervous  sys~ 
terns;  in  having  internal  solid  parts,  and  in  discolouring  the 
water  with  an  inky  fluid,  so  that  there  seems  also  a  connex- 
ion between  this  genus,  and  the  Cephiilopods,  amounting  ta> 
something  more  than  a  mere  analogical  resemblance. 

Mr.  Owen  has  divided  this  Class  into  two  Orders,  from  tlie 
composition  of  their  respiratory  organs,  namely,  those  that 
have  two  branehiffi,'  or  gills,  and  those  that  have  four,*  The 
first  includes  those  that  have  no  shell,  and  the  second  those 
that  have  one.  The  last  is  farther  divisible  into  those  whose 
shell  has  many  chambers,  as  the  Mtulilus,  and  those  where  il 
has  only  one,  as  the  Argonaut,  or  paper  nautilus. 

To  the  first  of  these  Orders  belongs  the  CultU-jish'  one  of 
ihe  most  wonderful  works  of  the  Creator.  Its  mouth  is  sur- 
rounded by  eight  long  fleshy  arms,  or  rather  legs,  somewhat 
conical  in  shape,  and  acute  at  the  end,  moved  by  innumerable 
nerves,  furnished  from  numerous  ganglions:  these  legs  can 
bend  in  every  direction  with  the  utmost  vigour  and  activity, 
their  surface  is  furnished  with  many  suckers,  by  which  they 
can  fijt  themselves  strongly  to  any  thing  lliey  wish  to  lay  bold 
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ii,  lod  by  means  of  whirh,  like  the  star-fith,'  fhey  can  move 
froa  place  to  pbce.  When  this  animal  woiks,  in  this  rcsem- 
bbsgajfo  the  »tAr-ti»h  and  H?a-urchin,*  it  moves  with  its  head 
aod  iKMith  downwards  and  its  body  elevated.  It  swims  also 
aad  leiiet  its  prey  by  iiR-ans  of  these  organs:  besides  these  arms 
oc  Icp,  fur  they  {icrCiirm  the*  functions  of  both,  there  is  a  pair 
<i  kiig  or|;aii?i.  uik-  on  each  hide,  having  their  origin  between 
ihefir»t  aiicJ  m.-c(inii  |iair  of  Ic^s.  which  arc  incra»sated  at  tlie 
miitt^icrr.  .ilMi.  thi'V  arc  furnished  %«ith  nuinv  feucken.  Cu- 
v«r  MjppoM*»  iht-y  hh;  thc>e  ns  anchors  to  maintain  them  in 
their  flation  duririi;  ifiiipt^ts.  and  as  prchi'iii^ili!  imtrunients 
^  which  thcv  ran  Mi/«:  their  prey  at  a  di>tanc('.  in  the  centre 
etlhe  Ifcs  U  tli*-  IIP  •mil.  Mirrouniii'd  by  a  tubular  membranous 
kpi  includiiiS  a  Im  :ik.  (itn^^slin:;  uf  Iwo  iiiahdihlcs,  like  that  of 
>  piri«]ucl :  tht  M-  i[i:.:iihlili*^  ur  ja\v>  arc  rruokcd,  and  the 
<ff(rone  fit«  ii.tn  '!if  i<)\\cr  a^  a  Nhihn^  lid  into  a  box.  With 
'he«  ri'dtiubt.il'' -  i.i'AN  :lii-  riiltli'-fi>h  tlc\iiurs  ti>hes  crusta- 
^^401  azid  rvL-n  •'If  !:-t'iOi.  wliirh  rciciit*  a  farther  trituration 
ait«  Riu«cul.irf  !•  |i  :iii<l  ii^  <:i//.iril.  Ily  iiiiMiiixuf  (lie  surkem 
Mlbtir  lei:^  and  .i!i:i>.  :lit  \  l.iv  mkIi  f.isl  litild  nf  tiicir  prey  as 
''>^priTc*  tli^-m  ol  .ill  |i  iwrr  of  [n:ili<iti:  thus  they  inaHter  in- 
^ndwih  mut'll  !ar  j^-r  lli.in  tiu-ni^clio.  The  h.iid  and  often 
•piMMccru»t  of  CLil'^^itr  lii!iNt(T!^  raiiiH*!  uith^taiid  the  action  of 
U«.r  trrt)cii.int   \\\\>.  and  llicy  ilu  iii'l  fear  the  i:ii|i0  of  their 

•i*^  Tij'vr  l.if:^.  I  \i  *.  wli  •  li  re-rfiileli-  iIp'm- i>f  verlebrated 
-'  11.1U,  hv  l^tir  !  '  -\  ••!  ft  r«'i'ii  V.  :t'i*  i-i   ni^'i  (n «  it-ate  an  alarm 

- -I''-  if.'riia^  !li'  '.  y\\v^\  •-.  ;iih1  :im  •  i!<i  i>i  mi-  wi  the  ni^hl  as 
*til  4»  I?  •■  i\-\\.  >.•  ill  i'  .li'h  'iijli  lli-  ■  i:*-  !.'•!  like  i*untii|ipi- 
^J»  K'.ik'ii  — !ln-   ir  .1 -ij  t»   \v)i:.  Ii   i,   i'ii...jli'   iij  have  lieen 

i*".  Iri.*-!!  a  lar^'- «  ufl-  i."!!--!!.!  i  a  Ii  ;ijMf  mm  iti*unt!rreiKe, 
•^•*»  If  *••_•  ri..*iif.i  [.  1   .  il    J*.   .:  ,>!  :;  ilv  \«  I  ill'  V  ar«"  n  allv  a^ 

''?^r  wji  .11 »■-.  •!.«   I    * /i-  ■»•.•,!•  I- il.  .iH  anv  liuil  l*rii\i- 

^■•r  M*  i'  »n.fii.'»v   ;.    1  If  i»'     .   ui  "..Ji  till-   luii:L»  llie  |>opii!aec 

■'■V    ■  ••-f. 
IK  >    :   Vvx   III  .-•    i"iii  .rk  i''i     ;iii'!   ii;iii|'ie  hatiirf*.  ii  llic 

4"-"    •    \%  fi  •  .'1  I  .r ■  iT  I'liiii  '.iki  <^  |i|  I'-f  ih  i!ii'rii.     'i'iii-\ha\e 

V  r  .    ,-'^  ^  ■   ,.  .  ,  ,j  .  ...  ,1  ,  i..-^  *,  i',  (i  jii  li],.  iiii,i,i;r,  m-:kU  the 

•i  !Jir  11  jfi  :!i-  ..i;.i*«.  (If-  lii<i'>ii  i«  tuM:'^  I'V  ii  :'-fJti  t  u:tf. 
**••  • .  til i  .•!.!»::  if/"  '  \*«»  I'f  ii;'  Im"^,  I  :ti I  .»•«  it  III  llii-  !\*«i  lateral 
'^*rs»irj|  ,,|    « fi .  !i  •..:,!,  j:   t.i  \\\r  ^^i  ;^  f.ir  ii\v;:i:iiatio:i, 

kU  M  f  ^,y.,  r.ii,  )  I.;  ili»  I'll  ii"  Ii  \\  n*»i  *  till"  /*i»w/^'f.  pro- 
■•*>;   I  ■    u\t.n  'in:i  uf  |»  'i^p*.'!  il:liei*  tfnai  tin   i  i»riiintia  lutllc- 
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fishy  having  neither  the  arms  nor  long  tentacles  of  that  animaT, 
and  instead  of  the  large  heavy  bone  has  only  two  small  carti 
lages.  This  different  structure  is  rendered  necessary  by  the 
dinerence  in  their  habits.  The  body  of  the  octopus  is  small 
and  it  has  legs  sometimes  a  foot  and  a  half  in  length,  witl 
about  two  hundred  and  forty  suckers  on  each  leg,  arranged 
except  near  the  mouth,  in  a  double  series;  so  that  it  walks  witl 
ease.  They  are  often  out  of  the  water,  and  frequent  rougt 
places,  are  excellent  swimmers,  and  move  rapidly  in  the  watei 
with  their  head  behind.  The  cuttle-fish,  whose  legs  are  short 
and  body  heavy,  prefer  the  bottom,  and  do  not  attempt  tc 
swim,  for  which  they  are  not  well  fitted.  Providence  has 
therefore,  given  them  their  long  arms  to  compensate  (or  the 
shortness  of  their  legs. 

A  remarkable  peculiarity  distinguishes  these  animals.  Thef 
are  furnished  with  an  organ  which  secretes  a  black  fluid,  witli 
which  they  can  produce  an  obscurity  in  the  water  that  snr 
rounds  them,  on  any  appearance  of  danger,  or  to  conceal  them- 
selves from  their  prey.  The  Chinese  are  said  to  use  it  in 
making  the  ink  that  bears  the  name  of  their  country ;  aoiii& 
thing  similar,  but  not  so  black,  is  prepared  from  it  in  Italy; 
and  Cuvier  used  it  to  colour  the  plates  for  his  memoir  on  thoe 
animals. 

The  second  order  of  cephalopods,  or  at  least  the  pearly  nau- 
tilus, differs  in  several  respects  from  those  which  constitute  the 
first,  and  which  I  have  just  described,  approaching  much 
nearer  to  the  Molluscans.  The  most  striking  approximation, 
and  which  first  catches  the  eye  of  the  examiner,  is  its  shelT, 
which,  though  its  spiral  convolutions  are  not  externally  visible, 
exhibits  a  general  resemblance  to  a  univalve  shell.  To  a  per- 
son who  had  the  opportunity  of  witnessing  the  motions  of  the 
animal  that  inhabits  it,  the  first  thing  that  would  strike  him, 
would  be  the  means  by  which  it  progressed  upon  the  bed  of  the 
sea;  he  would  see  no  motion  produced  by  the  action  of  tenta^ 
cular  legs  furnished  with  suckers,  like  those  of  the  cuttle-fish, 
but  instead  of  it,  by  a  single  expansive  organ,  exhibiting  con- 
siderable resemblance  to  the  fool  of  a  snail.  This  organ,  Mr 
Owen,  led  by  the  nervous  system,  regards  as  surmounting  the 
head  and  as  its  principal  instrument  for  locomotion.  The  oral 
organs  of  this  animal  are  much  more  numerous  and  comj^* 
cated  than  those  of  the  cuttle-fish,  and  are  furnished  with  nc 
suckers.  Its  tentacles  arc  retractile  within  four  processes 
each  pierced  by  twelve  canals  protruding  an  equal  number  ol 
these  organs,  so  that  in  all  there  are  forty-eight.  In  fact,  the 
whole  oral  apparatus,  for  the  full  description  of  which  I  must 
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fier  the  reader  to  Mr.  ()wen*s  excellent  trart.  exreot  the  man- 
djM0i«n<l  the  lip,  is  furmcd  upon  a  plan  Jiflcrrnt  (rom  that  of 
tHe  caltir-ri»h«  an  likewif>c  from  that  o(  the  carnivorous  tnichc- 
lipod  Mollutcans.  nnd  indiratex  \XTy  diflcrent  modes  of  ODtrap* 
pins  and  catching  their  prey. 

iheeje,  aliio,  Mr. Owen  statcii  tobereduceil  to  (he simplest 

tosidilion  that  tlic  organ  of  vision  ran  :l^sumc.  without  di:part- 

ng  altogether  from  the  ty|)o  of  (In*  hijitirr  clnnKos,  to  tliat  it 

9etam  not  Cir  removed  from  that  of  the  prn|»er  Molhttcans.    In 

thia  animal  there  u  only  a  single  heart,  the  branchial  ones 

bcJDff  wanting. 

There  is  one  circumstance  which  proves  this  rcphalopod  to 
Mong  lo  thit  »hell,  and  not  to  be  a  parasitic  animal  as  that  of 
the  argonaut  has  been  swp|>osed  to  be — it  i^  this  though  the 
«bole  bod?  appear!!  to  re^iidr  in  the  last  and  largest  concame- 
ntionof  the  ft)K*ll,yrt  there  is  a  Kmall  tubular  tail-like  process 
which  enters  the  Mphon,  but  which  unfortunately  was  muti- 
hied,  only  a  snvill  piec«-  b(;in^  left,  but  enough  to  show  that 
the  aaimaJ  h.id  (ower  over  the  whole  &bell  by  means  of  thi^ 
vpa:  hence  it  f«»ltow<i  that  a  lephalo|Mxi  v  the  animal  that 
hmn  tbc  shell  of  the  nautilus,  and  its  natural  inhabitant, 
which  gora  a  great  way  towards  settling  the  controversy  con- 
ccnuag  the  real  animal  of  the  argonaut,  nnd  amounts  almost 
to  a  demonstration  that  the  relebrat(*d  lu-iilor  that  uses  it  as  a 
^M!.  and  sruds  c'lily  in  it  ovit  lln*  orean,  I**  no  pirate  tlia*.  has 
murdered  it«  natural  owner,  but  sjiiU  in  a  skillot  hifeowt;  build- 

TV  onlv  rirriiinMaricf*  ihat  now  lea  vex  anv  dr>ubt  in  the 
■ledof  the  ini|uin*r,  is  tin*  very  ditKrent  nature  of  the  cepha- 
'fidof  th*.*  arconaut  atid  tin*  nautilus,  the  former  npfiearing 
tjbrbearly  nHalnl  lo  (l>eo<*tiipus  ^r  }'Oul)»e.  and  lielunging  to 
t^C*^us  Ot-yth^r  of  UafuieM]Ut\  In  \\u%  genus  the  tentacu- 
hf  Irp  f»r  arniH  an?  •«irniiar  to  ibme  of  the  {mulpe^.  planted 
^  the  inner  «id«f  wilh  a  double  series  «if  m'^siIc  Kuckers,  the 
*<^oad  pair  having  a  nieinbranouH  dilatation  at  their  apex,* 
whvh  the  animal  i^i  ^upjuiMMi  to  um;  a%  a  sail  wlien  it  moves  on 
'hcMriace  of  tlie  sen.  Some  naturalists  deny  that  this  ani* 
^ever  um^  th«*!ke  organs  fnr  sailing  or  rowing,  hut  Kosc  ex- 
f^WMij  atMrrLs  and  I  am  not  aware  that  then*  is  any  reason  to 
^oahl  hit  vers':ity,  that  he  has  seen  hundreds  if  the  argonauts 
'^lag  over  ih<*  surface  of  the  sea,  in  calm  days,  at  so  small  a 
faniw  from  the  vessel  in  which  he  was  sailing,  that  though 
heeoaU  ooC  catch  one,  hecouM  observe  all  their  manoRUTtea; 
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he  farther  says,  that  they  employ  their  dilated  tentacle  soiA^ 
times  as  a  sail  and  sometimes  as  an  oar. 

When  we  consider  how  many  instances  are  upon  record  oT 
Molluscans  being  fitted  with  organs  that  enable  them  to  catch 
the  wind  and  sail  on  the  surface  of  the  sea/  there  id  nothing 
contradictory  either  to.  analogy  or  probability  that  the  argo- 
naut should  do  the  same,  especially  when  we  consider  how 
universally  this  idea  has  prevailed,  from  the  time,  at  least,  of^ 
Pliny  and  Oppian,  both  of  whom  describe  its  sails  with  sof* 
ficient  accuracy.    Aristotle  also  speaks  of  his  polype,  which  is 
•evidently  a  cephalopod,  as  a  sailor  by  nature — he  says,  that 
when  it  rises  from  the  deep  it  is  in  a  subverted  shell,  rendering 
that  action  more  easy  and  keeping  the  shell  empty,  but  that 
when  arrived  at  the  surface  it  reverses  it ;  that  it  spreads  its 
sail  to  the  wind,  and  when  that  blows,  letting  down  its  two 
•cirri,  one  on  each  side,  uses  them  to  steer  with. 

Upon  comparing  the  animal  of  the  nautilus  with  that  oP 
Ihe  argonaut,  it  appears  evident,  though  the  gills  of  the  latter 
seem  not  to  have  been  examined,  that  they  belong  to  diflerent 
Orders,  at  least,  every  probability  rests  on  that  side;  yet  every 
thing  speaks  the  relationship  of  the  latter  to  the  octopus,  and 
therefore  they  would  properly  form  a  section  of  the  dibranchUUa 
of  Mr.  Owen.  In  fact,  the  oral  organs  of  the  former  are  so 
widely  diflerent  from  those  of  the  Order  just  mentioned,  that  one 
would  almost  expect  another  to  connect  them.  This  probably 
lies  dormant  amongst  the  fossil  ammonites,  the  shells  of  many 
of  which,  though  consisting  of  many  chambers,  are  evidently 
intermediate  between  the  nautilus  and  argonaut. 

We  must  next  inquire  \%'hat  was  the  object  of  Him,  who 
<does  nothing  but  with  a  view  to  some  uselul,  though  not  al- 
Avays  evident,  end,  in  producing  these  miniature  monsters  of 
the  deep,  so  wonderfully  organized  and  so  unlike  every  other 
tribe  of  animals,  in  his  creation,  and  yet  containing  in  them, 
as  we  have  seen,  as  it  were,  the  elements,  whether  we  ascend 
or  descend,  of  all  the  rest.  It  appears  from  the  united  testi- 
mony of  almost  every  writer  that  has  noticed  them,  that  they 
tiave  it  in  charge  to  keep  within  due  limits,  a  tribe  of  animals, 
utmost  equally  destructive  mth  themselves,  and  which  are 
firmed  also  with  weapons  of  offence,  apparently«qually  terrific 
to  their  prey.  It  will  be  readily  perceived  that  I  am  speaking 
of  the  Crustaceans,  and  of  the  formidable  pincers  with  which 
they  seize  their  prey.  It  must  be  a  curious  spectacle  to  see  one 
of  the  larger  jMwIpes  attack  a  lobster:  at  first  sight,  we  should 
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'■;*ii.k  thi!  Litter  mn>i  liJarly  to  master  iiis  nv'tailnnt,  rovcrtvl  aji 

\ '-  :f  Willi  a  ii.'inl  rru>l,  and  usiii*^  aiintitlv  h'u*  pnwcrtiil  (or- 

• ''^fs  wc  should  ftcl  sure  (hat   the*  t'utlli'-fish,  wiih  his  soft 

i»>;v  aii<l  oril  iiri;an«»  niirillv  ^ofl.  ••ininl  im  <  haiirn  a'jaiii*>f 

•  xh  an  :.nt.i£;i*tiist.  liiit  Iio  \«ho  navr  him  his  ri>iiiiiiis*.in[i. 
^-\i  Ultril  hiiii  r>r  thi.>  fxiiiitidii  of  it.  \\>  >(■!(  irritanil^ir  rtr- 
.*i:*«  will  bt:ii<l  :n  i-vi  rv  liii' ('(imi.  ami  tin;  riiiiiiiriiiis  •^ni  !.it« 
«tKriwi:li  tliL-y  art-  |ii.iri;<  .1,  hy  {M]rii{':nj:  mit  fl  •■  mcdin!!!  lliat 
:  <nw  rh'j  a'lii  •-|)Ikt«'  hI  in  irinr  aii.maU.  |'i«i«|iii-i'  ^luh  ;i  |.rcH- 
•urc  xilicrf.cr  lii"v  .:'■  n\'il,  lli;tt.  ^lriij::!r  :i«'  it  inav.  ii  t  iti 

m  m 

'>•{  vl.'»n.:ij-  il*"  II  lri'':i  tin;  L'ri'»|»  "t  it*  :i>*:iil.nit :  and,  ly 
'"^i:  dc\>l»i!ity.  liirc  nrj.iti*<i  ran  iniii.Mf  th"  lUlii'iinati.  anil 
■«  1  •^•::li*r  ihf  twii  |i  IM'*  nf  llii"  lo!ii|i»»,  vn  ih.ii  j;  iMi.ant 
'<-c;  :lia«. at  i.i-l,  it  i*  liniiijh'  within  lh<-  a«:'ioii  ul'  Slu-  |io'A»'r- 
■-•  lic.ilk  (•:  tlr-  •*ullli'-t"i*h.  uhj*  Ii  *>*ttt\i  nMM'H  iis  \\;iv  litp  '-iih 

*  ru'*!.  in!  il'^'iii'^  .t  ^ii-ll  ami  al!.  Km'm  wImmi  at  a  'li^- 
ii-Vc.  hv  nil  ."i:.*  Ill  :!■*  U*u-^  aiiii^,  ihr  rntMi'-liHli  <Mn  l:iv  hr.jd 
^' •!  .ilid  tlr'.ij  it  [••-'..I  U  it:  .-||:«|  lh>*  jtiiTi'j"-.  Uiijrli  h.i^  i.iit 
■V^f  ,ir:Tis.  !:■  i'..f  H  11}.  lur  .1  Ity  li.i\  ir..'  jnn^'-r  !••:-. 

Tl.:  a.'^  •.!.»:.•  piuliiS'v  n*i^  *i!iii!.ir  im  at.-*  t«»  ma-'trr  it's 
^t'T.  .If  1  il.;  !,  *  i;ii'  il  'i'.  M'  ■■  i'l  !n  -In  .1.  I.ii  :!.r  i:air;IiSH  ;.a* 

•Lll  *:r<».jj  T   i  I  th-.  \\!;.<  li    :t    itjay    l-i-    "jpi  .i*».ii   cji  lii -.   'he 

■».:c  of  ih'.-  I  'rii^ta-'iMii :  it*  "r;*!  mjih"*  an*  (Mlri.!::tf  d  ii»i  »!'Mr 

'•»:.l-a:.  'ujl  ilr*  l'*n!.n  ii'"  a;  ;■••.»!   !•  <<  a.!.i|i'«ii  i>r  ImJiiiJ-i:  :  ist 

■*'.*::   •. .  f.   :  U-w.^  \  .•  :»'\   i  .  i.    !•  A  \\  t'l  ^"  I'.ii-*.  !nl  v.  ii  it 

'}  ...i.'i'.    .  *    {I  'M  T  !'•    'Ill*    Uji    ;n    I.II  ;i'm  r^.  ^.  .   r    :ii  l-i  :.  i| 

•  ;■  [  ..f  :  :*  r«  iiM-n  .ir  «  ij  i:  ^.  :!  •  \  Ij.»\''  i»i:!\  a  l.nrdiri!. 
^  i  ••  :•.:»  I  ir  •  tli  ■  '.v  i\''  i-.  I  r.-JiTip  'if  In  "a  i  !i  i:):i'.i!t; 
■'.•:  w.  I  »..  I  a  .i:i  I  i.i-^ii-s  fr  ^^  'i.'.'  *"^  .•<»  i  j  ii  »'•  "  Tm  r.!ri;  tl:t' 
'  --- :  'T  .%  .     ti  '.'  (  I'  ifi  •!  ;lit  III :  .til  :  '>•)  ..'I  • -j-i.i.'-i  .iii!i  i«  m.iiii- 

■  »••...      .    :  .  J   i:  I  i!  ri»  .i'i'>M. 

T'l-    :  ••»     -,.•  .       -  .ir-'  i:j  i*-lv  I  .I'l  •  1  ''■\  «  '••  !   •ffir.  .  |f|vi  f  ."'f   . 

'*  .  '}i' •.   w    r  •   .    |j.-:ri*«  i.r  til'"  r. ;  ■ ;  ".    :i  J    ■    '«  i .  aijil  wh.e  |i. 

r  r  i.r  ?!.■  Ti  If'"   i.'i-.v   III   I'Xf^li  i.«  ••,   Ii'  -f'lltlv  rit>i:<.iiMit    "hi* 

.  -v.*  I.:   •    I-   ..    .    I'..  ;|-.i|   il.i  Im".  |;1^'-   lie     .if^--  .  Mit   nr   liaiit.!l>. 

■■*■'  S  •  iri.i  ■-  . ;..  Ti  :l  till-  adriuriiij  wi'il-!.  I". .it  tji.l  ha-  't,-  i:rj 
'^  a".!«iViI  '»  .!.,■•.  Sj»'''"i:n''ii-  lia\«*  1 1*  ii  Ittiiijd  «•!'  i||»* 
<v>rT».u.,i  •■r.etf  T"!  *ix  I'Ti.  r!i«nij!i  ihf  ^•'iiljitMn' nf  ii.ahT 
i  tVt^*"  -jr*  I*  •■•  ;lri!M|i.i.is.  .ji\f<  rt'a-«iii  tn  think  ilia!  th«  v 
■ii  "^  .:»'irriii  diifi'  In  ti\i't  n   th**  .irj*<natit  and  nantihis,  vt-t 

-     •  ■  ■ 

V  rcnvri!u-i«»Tt%  :iitd  rxti-rnai  lorin  o|'  tlii'ir  rcin'di'i  nwo  lliom 
^»  «trall  n  «*-T!ililanri«  t<»  a  iji-nus  o(  snails*  the  •■jMTirn  ^^\ 
*V  n  arc  oftc-h  found  in  fresh  \va(«*!^,  cxrrpt  (h.il  in  this  the 

'2\ 


no  rcucTioM  iitD  ixaniicTa. 

shell  ia  more  concave  on  one  side  than  the  other.  The  geno* 
Spiruta,  the  animal  of  which  appears  alio  to  be  a  Cephalc^pod,* 
seems  to  exhibit  the  first  tendency  to  this  form. 

Amidst  all  this  variety  of  Molluscous  itnimats,  exhibitii^ 
such  diversity  in  their  structure  and  oi^mzation,  in  their 
hnbits,  food,  modes  of  life,  and  stations,  one  great  object  seenu 
attained  by  their  creation  especially,  the  production  of  calcs' 
reous  matter.  Even  the  shells  of  Icrrestrittl  tcstaceans,  if  we 
consider  the  vast  numbers  that  every  year  perish,  must  add 
in  no  trifling  degree  to  the  quantity  of  that  matlcr  nn  the  earth, 
and  probably  make  up  for  the  continual  waste  or  employment 
of  it,  so  as  to  miitntain  the  necessary  equilibrium ;  but  in  the 
ocean,  the  quantity  added  to  Ihal  produced  by  corallines,  must 
be  exceedingly  great,  even  in  lakes  beds  are  formed  of  the 
deposites  of  the  shctl-Gsh  inhabiting  them,  how  much  more  gi- 
gantic must  they  be  in  tlie  ocean,  this  will  be  evident  from 
the  superior  number  and  size  of  the  oceanic  shells  compared 
with  the  minute  species,  (he  Limnea,  Planorbis,  &.C.  that  in- 
habit our  lakes  and  pools.  Thus,  ns  reefs  and  islands  are 
formed  by  the  coral  animals,  the  bed  of  ihe  occnn  may  be 
elevated  by  theshellsofdend  testaceous  ones.  That  eye  which 
is  never  closed,  that  thougbt  which  is  never  inlcrmiltcd,  that 
power  which  never  rests,  but,  engaged  in  incessant  action,  and 
employing  infinite  hosts  ofunder-ngenls  to  eflect  his  purposes, 
seesaud  provides  for  the  wants  of  the  whole  creation :  the  plant 
absorbs  from  the  soil,  the  minimal  niter  devouring  the  plant,  or 
the  phni-fcd  creature,  returns  !o  the  earth  what  the  plant  bad 
nboorbed,  and  so  maintains  the  proper  equilibrium ;  He  wtw 
numbers  the  hairs  of  our  head,  numbers  the  workmen  that  he 
employs,  employing  them  only  in  such  proportions  so  dislri* 
buted,  as  may  best  accomplish  His  purposes. 

1  PUT»  MI.  F».  2. 


CHAITER  XI. 

Functions  and  lastincis.     ff'orDr. 

Wg  are  dow  at  length,  after  long  waiidcringv,  arrived,  if  I 

If  io  ipeak,  at  the  liiiiitH  of  (he  Molliiscan  territory,  and, 

tiK  TMted  the  capital,  Heem  now  to  be  upon  tho  eontines  of 

e  higher  hemisphere  uf  the  animal  kingdom,  the  inhahitantu 

^«luch  are  di»(ingui»hcd  by  luiving  their  whole  frame  built 

«p«  a  Tortebral  column,  encio^ing  a  medullary  chord,  and  ter- 

KiMiiig,  at  its  upper  extremity,  in  a  »kull  containing  a  dei'e- 

bpd  brain. 

lit  Ihoagh  we  seem  arrived  at  the  confines  of  this  higher 

of  animab,  there  are  f»(ill  many,  and  some  (lupcrior  to  the 

perfect  of  the  Mollusrans,  in  tlie  entirety  of  their  nervous 

M,  and  the  habits  and  instincts  which  they  manifest,  to 

vhkh  we  have  not  yet  paid  the  attention  tbit  they  merit. 

IWKaaimalsarciHirticularly  di<^tiiigui»hed  from  the  preceding 

lMe«,by  the  appearance,  or  ariualr-xisttureofsti^mrfid  or  joints 

A  their  bodicA,  C!i|)eciallv  in  tliiir  U';^s  <»f  ^^h•ll  may  he  called 

^  ttaoUr  structure.      iIm'v  are  divided  into  two  ^reat  trit>e?(, 

^hich,  frnm   thin  cirrutnManrr,  have  Ih'cii  called  AnnAidam\ 

^  Ammyl'.tant,  and  the  hi^t  uitli  more  pro|iri«.*ty,  C'tndyLfprf, 

There  is  one  tribe,  tK>wrver,  amongst  the  Kadiarie^  ajt  we 

^»eieen,  that  show*  notw;  slight  tracf*  of  in*«ection,  I  allude  to 

'he  icsr-fi«h  and  Mra-ureluns  tannin;;  the  m.iin  IkmIv  of  I«a- 

■«rrk"i  (H'ib.Tof  K<  hinodennK     ll   we  exatnitic  thr  formiT, 

*t  6nd  them  marke4i  out  into  areas,  and  in  thr  latter,  as  I 

h%ve  be£ire  stated  at  larsie.  th*.*  wIhiIi*  nhrll  consists  of  nu- 

^^^nm  pierce  united  by  dilTerent  kinds  of  sutures. 

Before  I  rail  the  reatlerN  a(tenti«>n  t4>  the  two  tril>f.<  Intoly 

i^ioed,  fxbihitin^  the  appi'arancc  or  reality  of  insert  ion,  1 

b»ti«*e  au  anonialouH  tribe  of  animab,  whom*  real  station 

h^ont  hern  «;itiiifac*torilv  made  nut.     I  am  speakini;  of  the 

^^:oa  or  Inlr^tinal  \Vo^ni!i.     This  daM,  s«  Mr.  W.  S.  Mac 

*^y  has  rrmarkc*d,  consttU  of  animals  diflfering  widely  in  their 

^^piuzatHHi,  some  haviaK  a  n*i;ular  nervous  nyMem  fonned 

V  *  ntc«lullarj  collar  iiriMlifii:  furth  t\%o  threads,  while  othera 

Mt?  00  distinot  organs  of  »eiise. 
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Lamarck  places  this  Class  between  the  Tunicaries  and  /n- 
sects,  and  Cuvier,  amongst  his  Zoophytes,  between  the  Gelatines 
and  Eckinoderms.  Mr.  Mac  Leay  has  divided  it  into  two  classes, 
placing  one,  consisting  of  the  Parenchymatous  intestinal  worms 
ofCnvier,  between  the  Infusories  Rnd  Polypes,  and  the  Cavitaries 
of  that  author,  amongst  the  Annulosans  or  Condyhpes,    Dr. 
Von  Bacr  is  of  opinion  that  these  Entozoa,  or  worms,  redacibie 
to  no  common  type  of  organization,  inhabiting  various  animals 
in  various  parts  of  their  body,  together  with  the  Infusories — 
and  others  might  be  added — should  be  banished  from  a  natural 
arrani^cmcnt  pf  animals.     He  seenos  also  to  think,  in  which  I 
feel  disposed  to  agree  with  him,  that  the  leading  types  of  ani- 
mal organization  are  to  be  found  in  its  lowest  grades.^     As  I 
formerly  observed  with  respect  to  the  Infusories' — these  appear 
to  be  the  basis  on  which  God  has  built  the  animal  kingdom. 
As  some  of  the  species  appear  connected  with  the  AnneUdans. 
I  have  introduced  the  Class  here,  but  not  as  having  formed  anj 
settled  op'inion  as  to  its  proper  division  and  legitimate  station. 
The  majority  of  this  Class  are,  what  their  name  imparts^ 
intestinal  worms,  or  parasites,  that  have  their  station  zrt'/Aut  (be 
body  of  other  animals.    Some  of  them,  however,  do  not  answer 
this  discription,  as  they  are  found  only  amongst  aquatic  vege- 
tables; of  this  kind  is  a  little  tribe,  which  Linne  arranged  with 
the  leeches,'  to  which  they  approach  by  the  flukes.*     The  Pia- 
7iaria,  in  some  respects,  partakes  more  of  the  nature  of  a  polype 
than  of  any  otlicr  animal.     Draparnaud,  who  paid  particular 
alicntion  to  them,  siiys  that  when  youncj  they  have  only  two 
cyc^!,  and  acquire  two  more  when  adult.     'The  head  has  no 
moulh;  heyond  the  middle  of  the  body,  and  on  its  under  side, 
is  a  single  orilice  u  hich  serves  for  mouth,  anus,  and  nostrils. 
This  orifice  answers  to  a  long  sac,  which  is  the  intestinal  tube  ; 
from  it  sonictimes  issues   a  white  tubular  organ,  which  he 
regards  as  respiratory  ;  this  organ  is  doubtless  the  same  with 
the  retractile  liumpet-shaped  proboscis,  issuing  from  a  circular 
aperture  in  the  middle  of  the  abdomen,  mentioned  by  Dr.  John- 
son in  his  interesting  paper  on  these  animals  in  the  Philoso- 
phical Transactions,  which  he  supposes  to  be  a  kind  of  mouth, 
when  (extended,  equalling  in  length  the  animal  itself.*     This 
remarkable  organ  was  also  noticed  by  Miiller  and  Mr.  Dalyell. 
'i'he  circumstance  of  its  receiving  and  extruding  its  aliment  and 
respiring  at  the  same  orifice,  is  a  clear  approximation  to  the 

1    Sec  Ztx)I.  Joum.  July— October,  1328,  260.  2   See  above,  p.  80. 

3   Hirudo.  4  Foiciola.  Distoma, 

5   rhilos.  Trans.  1£25.   i.  254.  /.  xvi.  /.  10. 
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jrpe.     A  £irtlicr  confirmation  of  ihb  if  the  power  this  ani- 

(or 


of  spontniiGousiT  dividing  itAcIf  for  the  purpose 
rtprudurlion.  M.  Drapariiaud— aflcr  romarkin«x  that  the 
hedcfecribed,  \vhic:h  he  calb  /\  tmlaculata^  and  which  is 
r^ntiaMy  ftynunynvMiM  with  that  fKirticularlT  noticed  by  Dr. 
iind<:r  the  riatne  of  /\  «-(trfi«/ci,  is  uviparoiin  in  the 
aiid  gcmnii|Kiroii!«  in  tlie  autumn — ciImctvi-a  that,  in  the 
waiiou.  It  dividcH  \\mA(  »|N>hlaneouHiy  and  trai0ven»ely 
Co  two  parts  ahovc  the  akxloniinai  orifice,  and  at  the  end  often 
f  I, each  of  lhe«i*  p^irt.n  has  aojuired  the  head  or  tht;  liiil  that 
^^  V4iitod.  He  ha-«  diiidrd  individuals  ititu  manv  transverse 
pA^cei  and  two  longitudinal  une>.  and  every  piece,  in  due  lime, 
led  itM.*ltl  It  I'nrmed  eyes,  an  intestinal  tubt*,  and  other 
f\  iir^an*. 
Mr.  Uiivill  and  Dr.  Ji»hnso(i  subsequently  made  MOiilar  ob- 
aiiitn*,  and  by  dividing  tin*  head  had  Kuceeeded  in  pro- 
an  animal  with  two  h^ads;  thi;  latter,  from  the  result 
lererai  obn-r  vat  tons  found  that  ea^'li  individual,  upon  an 
ge,  nii;^ir,  by  ii|N>(itanc(»u«  ^elf-di vision,  prtxluce  ten,  and 
hen  under  constraint;  if  at  liberty,  and  in  their  na- 
1  MlUiilion,  we  may  conjee ture  that  their  repRNhictive  |)Ow- 
might  be  carried  mucli  higher.  Dr.  Jidm-Hon  divided  one 
^lo  lliirev  equal  p(»rtioi»,  when  the  head  ^[leedily  anpjired  a 
Iff  bod \  and  tail;  the  tail,  a  ti«*w  biiilv  and  head;  and  the 
^<><^!c  p.«*<'r'  a  iH*w  III  ad  and  t.iii. 

Troui  \\\k^  \%  I  It  lie  •ktatemeiit  it  i<«  e\i'!eiil  tliat  tlie^e  psc*udo- 
^^■^hes  to  ^.iV  the  Iran*,  t!i<rir  >ur)-'.an«i»  cn[iKidL're<i,  tend  to- 
^*  •nk  lb-.'  p>ly{<i>.  and  |>4»sm:n^  l.'n*  viuic  reviii%rent  pow<T>. 
^^  i^vcftl  ih.ir.irtiT%  which  I  sl.aii  h>r.ii  r  htrre.itltTt  tliev  al>o 
^^recr  ui*h  ll.-:  .AnnrrKlanv  Drap  irn.tuil.  friMii  iht*  apjifoxi- 
*-»«'iijCi  iti  t:i'  |»":nts  on  thr  IkmiI  <•!  P.  i.iruutu^  to  the  tciitai'lrs 
'-^  iLvmif  •!.  Ill  iik^  tint  tliev  form  .i  link  ttetwceii  lie  MdIIi^ 
"-!&■  4itd  the  \Vi»riii<'.  Repnxhii-live  |iower»  have  certainly 
oij«er\oil  in  the  furm«T,  imt  only  in  the  reprotluctinn  of 
jiiUted  or  ^  J  lis  lor  a  snail  or  slui^  cut  in  pieces  would  not 
•II  nt.inv  Mitlividual  aniinaU.  lk)nn'*l  Iiih  i:ivr:i  an  ar- 
^oynlof  ri'prohictive  p<r.vcrk  tii  one  ol*  the  lh*pid  H"irrii»,  t»f 
■4iluirrk.«u|i{N>*r  I  by  ( iriicliii  to  be  the  \ait  harbxiUi  nf  Mullcr, 
*i«l  10  a  %p**«'i<-^  n\  U%>\i  wa!«*r  worm  iN-lonpi^;  to  the  Adik'Ii- 
'Utn,«bhiib.  It'  I  may  mi  npiNik.  uroiv^  I'roiii  outlint;*,  and  like 
*h^  P/anart^,  <  in  pHMluec  two  lie:id«.  ThcM*  lant  are  proba- 
'^«  nrAixT  r<Mii>)ved  I'rim  the  fluke;!,'  tlh'>uuh  their  station  is  S4> 
^uleruiL     Wtiether  they  hve  on  animal  or  vegetable  matter  is 
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not  certftiuly  ascertainetT;  to  look  at  their  proboscis  it  seems 
rather  calculated  to  fix  them  as  suckers,  to  some  aoimalt  and 
so  to  derive  their  nutriment  from  it,  like  their  analogue,  the 
leech,  especially  as  the  marine  species  are  supposed  to  be  car* 
nivorous. 

Their  wonderful  reproductive  powers  appear  to  be  given 
them  by  n  kind  Providence  to  prevent  their  total  annihilation; 
at  least,  it  is  stated,  that  at  certain  periods  of  the  year,  their 
numl)crs  are  so  reduced,  that  where  thousands  were  seen  in 
summer,  in  spring  scarcely  one  has  survived.  Their  substance 
is  so  soft  and  gelatinous  that  they  are  easily  destroyed;  to 
compensate  this,  they  are  gifted  with  the  extraordinary  powers 
of  reproduction  above  described.  God  hath  so  tempered  his* 
sentient  works,  that  seeming  defects,  in  one  respect,  are  com- 
pensated by  redundance  in  another. 

Having  made  these  observations  upon  -animals  of  this  class, 
that  do  not  infest  man  or  beast  internally,  I  next  turn  to  those 
whose  oflice  is,  in  spite  of  all  his  care,  to  make  the  lord  of  tlie 
creation,,  as  well  rs  the  whole  animal  kingdom,  not  only  their 
constant  abode,  but  also  their  food.  More  than  tioenty  of  these 
pestiferous  creatures,  that  attack  man,  have  been  enumera- 
ted ;  some  penetrate  into  the  very  scat  of  thought;*  others  dis- 
turb his  bile;*  others  circulate  with  the  blood  in  Ixis  veins;* 
others  ni^ain,  arc  seated  in  his  kidneys;*  others  in  his  mus- 
r!e^;*  the  guinea  worm^"'  in  his  cclhilar  IInsuc:  the  ovaries  of 
females  are  infested  by  another;^  the  tape- worms  extend  them- 
>elves  joint  hy  joint,  to  an  enormous  len;j;lh  in  his  intestines;' 
son^.e  select  the  lar^e  iIl(e^tinc  ;'^  and  others  the  small  ones;*®' 
some  even  attack  infants,  and  them  onlv.**  Such  are  the  ilU 
that  flesh  is  heir  to  from  these  our  internal  assailants  and  de- 
vourers — The  r^jcilal  is  reallv  enonorh  to  cause  our  hair  to 
stand  on  end.  No  one  can  beiicve  thai  all  these  instruments 
of  i)UiiiNhTnent  were  at  work  in  the  fnst  pair  when  they  came 
from  the  hands  of  their  Maker,  antl  nothini^  except  death,  can 
prove  Willi  t^realer  strength  of  evidence,  tjiat  he  is  fallen  from 
his  original  state  of  intei^rilv  and  favour  with  (lod,  than  such 

1   f^chinorcccus  fforn'Tiis,  2  Fnmola  hepaiiea. 

?)  JjlnrrnnluUi  Vctvjniin,  4  Slranirylwt  fiigiut, 

5  JiydiUii^cra  ci.llubsa.  6  Filaria  medincniia. 

7  Linffitatuia  piiif^nicitla. 

8  Tipn i a  solium t  and  Lhlnjocephalus  Ilominis. 

9  Th-ichocephalus  Ilominia,  10  Jicarit  lumbrlcoide*^ 
tt  Oxyurus  rtrmicularis^ 
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^  «  army  of  scourge*  set  in  array  agalM  him.  I  thall  enlarsc 
^  finle  upon  a  few  of  them,  aiid  then  bid  adieu  to  the  diagusting 
ibiecl. 

There  are  few  people,  that  h:ive  not  heard  of  the /FmAv,  or 
wnal  rescmblin;;  a  tuit  li^h,  siiid  uhii  h  riMlly  hasi  bc-cn  mis- 
s^keo  for  one,  often  found  in  ttw:  liver  c»f  dikeated  theep,  and 
«v>«ietime9  aim  in  the  hiinuii  i;a II •bladder*  and  bilc-vewela. 
eye4  of  thoc  aniiiiaU  arc  very  prominent,  and  act  in  a 
»u»  ring,  nccminu  to  cxliihit  Uith  iria  and  pupil;  they 


«^>r  both  filanlf-d  in  the  un|icr  side  of  the  head,  like  those  of 

ill*.      Likr 


rft^«  M'  they  rcaenililc.  Likr  the  U'cch,  the  fluke  baa  two 
ra^rfica  llie  first  in  a  tubular  proion«^ation  of  the  bead,  and 
tt^«  other  undurneath  in  the  alxiotnrn,  hut  distant  from  the 
*^iL  Bv  the^*  tlx-v  fix  tlicin^ilvcs.  livins;  bv  auction:  ther 
lim«*9  produce  f.ital  i'tK:i'l»  u|>on  khei*p.  When  only  in 
111!  numbers  thov  cl«iijbt!i'».  a**  well  as  the  rest  of  the  Claaa. 
«onie  ecMid  <'iid ;  it  i^  m)!<.*Iv  when  thev  become  too  nu- 
11  that  ibi'v  (M'Ciisiun  lata!  diM.*aM>.  Lcc*u\%cnhoek  found 
^'^Oin  one  livcr.  and  in  oilirrs  urilv  ten  or  twelve,     lie  mivs 

^  ■  *  * 

**aef  occur  in  tnanv  kiinls  oMpiailrupcd^  as  fUi^n,  wild  boars 

^^caKet.     lie  kc<-ni<«  ()ii:lf  at  a  io^s  to  acciiunt  for  their  in- 

^^^ortion  into  I  Ik*  livi*r<»  of  ilifse  aiiiniaN,  but  cuncludeii  (hat, 

^keihe  IriM'h.  llieir  native  rU-int-nt  is  water,  and  their  eggs, 

^^wallowfd  bv  raltir  ubfit  (In  v  dniik,  mi  liriil  their  wuv  into  the 

*««^r.     'Hi:*  «»t"  riiurM-  i<  :i!I  «ii:.iii:ijr«-.     rritviih-nre,  who  i\s- 

*  ;^i»d  I  •  l'i*ri»  t?:«*.r  «'liii'i'.  Ii;ln  a;^  •  i!ir«  rtirti  ihcni  lo  tiieirf^ta- 

**'**. Vr.t  !ni:ii  wi.iTjf"  or  .*y  \\ii'!  r.ii'i.'  we  iu>  utit  know  *  i-r- 

.    .y  4-  pr.  .,  i,v      \  !f .,  ;..i  I  I  i:;.:.  •  V.  |i  •  }..|x  |.i  pt  a  Jlnck  fi-r 

*.  i*\  \»Mr-,  f  .!«  nri^i  1 1  (  li  tliii!  \\  lifiA- .  •  r  lf:rv  u<  If  luri.rd  iltto 

'•-^r*!  mi  :i !  »\v*  I  .  ui :  N.  i-.iiis.  i!"  V  *   ill  f.il  i;ji;iilv  tioiii  ilie^r 

•  '  'iio«:    ^ii'    ill  il    lu   t!.v'   *'..tii''   >.tit.i'ii<'ti,  in  a  «liv  om*,  thev 

■  iTi*  -,tf»|   ;*!••  t-r.'.f. 

Dm.  ni>>*!  f  •■  •  iir  itrij  (>(  all  (In*  :iifi-<»Mn  il  niiiina!<>.  an*  thn 
1  !■•■  w.,rm».  '•!  \\Ij:'Ii  A;  *|'i'  •  **  ii.ivr  liv«-ii  a^rcria:!!*  il  ti) 
' '-iS  [  f  1  ;,  •  *i  ••*  u. .*»•:!,  i;u:n'  '  ji«  .!*.  !rnl*,  ri  ptili  h  and 
'■'.-■»  .I'.-  i-^j.;  .   :•.    tit    ir    Virlllllv       'I'.f-i-    ,ijr  lifW    d|\iilri|   ILlo 

,         '^-j  •■?i.'.' ii.'iii*ii    .i:i>l  fi.e  ji.iiM-hLndi  (I  Ia|H--\\(iim^.' 

'  ' "im-r  I'i  \]i*'  irni*l   ii.'ii'i:  i:i  in    l-.ii-^I.ind,*  liiit  •!.•■  litter' 

I         •^■ii  !'f  I,,.,,'   ^•i.MiiUt-  I  I   any.     Sir.  A.  (*.irli*le,  wlm  li.i-*  a 

•^  •!  ^\.-« '.#  r,t  pt|ii*i  i;|*t»'i  ti.i'  !i»rn  vr.  ill  thr  M'«-oiid  \«dunif-fi|' 

'  1.  J-    ih  'I'r.i.'iviitii'ii^,  vi\  N  that  lie  li.is  met  With  them  from 

m 

*  1^  «m  .flrron.  ><:.'   K    Ir  /  /*  It  K   i.  K. 

•  I^fum  .1    It-tir  ^t^f^kalui  I*latk  I.  a.  I'm    i 
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less  than  six  feet  longifend  consbting  only  .of  fifty  joints,  to 
thirt  J  feet  long  with  four  hundred  joints,  biki  these  are  noth- 
ing compared  with  others  of  the  latter  observed  by  continental 
writers.  Bonnet  mentions  them  as  sometimes  extending  to 
the  length  of  thirty  ells,  probably  meaning  French  ells,  or  one 
hundred  and  twentyrfive  feet»  and  Boerhaave,  one  that  greatly 
exceeded  that  length. 

These  animals  diflfer  little  from  each  other^  but  in  the  com- 
mon tape- worm,  the  head  which  has  a  circular  orifice  or  mouth 
at  its  extremity  surrounded  by  a  number  of  rays  of  a  fibrooi 
texture,  and  probably  serving  to  fix  the  mouth,  has  on  each 
side  two  small  suckers  which  doubtless  attach  the  head  more 
strongly.  The  mouth,  before  spoken  of,  is  continued  by  a 
short  duct  into  two  canals,  which  pa^  around  every  joint  of  the 
animal's  body  conveying  its  aliment,  and  sending  a  transverse 
canal  along  its  bottom  which  connects  the  two  lateral  ooeii 
Sir  Anthony  injected  upwards  of  three  feet  of  these  canals  by  a 
single  push  with  a  small  syringe,  but  he  could  not  make  it  pan 
upwards  beyond  two  joints  wnich  seemed  to  indicate  the  ex- 
istence of  valves  opening  only  in  one  direction.  He  says  there 
is  no  anal  orifice,  but  other  authors  expressly  mention  one,  and 
it  is  not  easy  to  conceive,  if  the  last  has  no  orifice,  how  the 
joints  can  increase  in  number  and  remain  concatenated.  The 
body  is  composed  of  a  vast  number  of  joints,  each  having  an 
organ  whereby  it  attaches  itself:  those  nearest  the  head  are 
alwavs  small  and  they  enlarge  gradually  as  they  recede  from 
it.  The  extremity  of  the  body  terminates  in  a  small  semi* 
circular  piece. 

Sir  Anthony  suspects  tliat  the  several  joints  of  the  tape* 
worm  are  separate  animals.  This  is  an  old  opinion  and  has 
been  adopted  by  several  zoologists,  but  Bonnet  seems  to  have 
proved,  that  however  extended,  the  tape- worm  is  only  a  single 
animal.  Whilst  a  living  bead  remains  attached  to  some  joints, 
this  creature  maintains  its  station  and  keeps  augmenting  their 
number,  but  when  any  are  broken  off,  they  appear  not  to  form 
new  heads,  as  Sir  Anthony  supposes,  but  die  and  are  expelled 
from  the  body.  Their  nutriment  is  probably  derived  from  the 
gastric,  pancreatic,  and  other  juices  which  perpetually  fioir 
into  the  stomach  and  intestines  of  the  animals  they  infest; 
and  they  employ  the  tentacular  rays  as  a  mean  of  irritation  to 
determine  a  greater  secretion  of  these  fluids. 

It  would  be  an  endless  labour  to  expatiate  in  this  vast  field 
where  the  rest  of  the  animal  kingdom  is  concerned :  amidst 
therefore  the  various  and  strange  forms  that  are  destined  to 
this  office,  I  shall  select  only  a  few,  beginning  with  one  that 
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adccls  one  of  Che  most  valuable  of  our  animal  ponestions,  I 
nnsafl  ihc  tfylaHd^^  wliirh  itiirticularly  and  often  fatally 
aflect  oar  flocki  of  ihccp,  nut  iiKlced  that  ihcy  arc  confined  to 
lhe«i«  for  tbey  arc  found  aUo  in  swine,  deer,  and  oxen,  and 
even  an  man  hiinielf. 

TbeK  aoimalt  resemble  llie  tape- worm  in  their  oral  organs, 
b«rt  Ibdr  body,  esftecially  |M>steri(irly,  is  vesicular.  The  lym- 
phaCac  vesicles  are  what  medical  men  call  hydatids;  they  are 
iound  usually  in  the  brain  and  in  the  liver  of  these  animals. 
Tbeir  size  varies  acconiini;  tu  the  species,  some  are  as  biff  as 
tbc  &it,  and  one  was  >hou  n  to  the  School  of  Medirine  in  Paris 
ts  big  as  a  man's  head.  Their  shape  varies,  but  generally  is 
rhat  sphernid.ll.  their  .Mihstiinrc  is  coni|iosed  of  mem- 
one  on  iiiKithrr  niorr  ur  U*vs  thick,  and  formed  of  circu- 
lar fibres  vi%ihlr  only  uinkT  a  ii:iis;  they  arc  half-filled  with 
transparent  lymph.  Thiy  exhibit  a  peristaltic  motion  which 
■  oAen  vrry  livrly. 

Three  siKM-ir^i  mr>re  particularly  annoy  our   sheep.     The 

'crebral  hvdatni/  whii  h  fiiuU  its  way  into  the  brain  of  these 

puor  animals  anil  orcaMon«  the  vertigo;  and  the  verveciue^ 

•adorine  hydatitls/ whirh  |4*netrate  into  their  lungs  and  liver 

tad  occasion  the  mt.     It  i**  usually  discovered  when  a   sheep 

ii  irfesied  by  tin.*  furmer  of  tlieM.*  pests  by  its  turning  often  and 

bri4ly  its  head  nn  one  side:  uhcn  it  runs  very  quick,  and 

Mddealy  stops  without  any  apparent  eau*e;  in  a  word,  when 

it  sppears  ulrnoftt   dtTaiiuc-d.      Tliouuh  the   progress  of  the 

Aarui*  ihev  i>rr*<luci*  is  >I<>m,  it  in  i^ciicTallv  fatal.     Five  bun- 

•Hhaic  b«M-ii  ••♦■uritt-d  in  tlir  In  .nl  "f  a    •'inuio  *hfep.     The 

^i-i;:r«,  ho\%r\i  r.  |ir"i)iii  III   hv  ti:.<    li\();ttiil   an*    nothing  to 

'•<Ae  vi'a^i'idt-il  hv  tl.'-  ntli'i  twit.  wli. I'll  :ittark  the  lun^  and 

= 'CT  and   '-.'iUM-   rhr    mI.  dv  wlinii,  :ii  M>ni<*    \i-ars  thouviiids 

^r:»lL 

J^nne  wnrrii*  jin*  n-'inrk  »!■'••  l-ir  tfirir  virv  Mni!ul:ir  forms 
'- M4iK,f;.  Xh\"  !l»  il  :i'':irl «  <•  i!*i  If  to  tlir  L'ilN  «'l'  tho  bri'ain, 
"^-^i  like  a  «l•>■i^!•r  :i!i:rriit.*  a\\\  :i  klttl  tit'  thiki*,'^  in  t;:ral 
*''*«r^  ihl'i  *r*  Tin-  fiall  III  thr  v\v^  u!"  \\\v  Jm  |i'h.' 

UkMii:!!  .it   f.i*t  \:i'-A  thf  jii;iii:tU  «<t'  ujiid)    I    have  m  the 

'■'^rTi!  I  li.iji'i-r    :.'i\"ri  *n:iji'   .icmuiiI  viTifi    ti>   Im'   al'iOiirther 

r'-^j'ii*-.  mi*!  .f  "i;:!!!  .j  ;is  «i  ••m-ji'*  •.!"  Miiful  tiian    both  in  hit 

•yjiT*..!:  It..:  .:.  ;.>  \  'ujii  i!\.  ;ti.ii  tin  Ir  i:riMt  uli'tTi  1^  ha^tiii- 

:  llrf^'  •  .*    //  errthralt  - 

•  //  Trrir-'Mfl  A    ii  ur  ila. 

J  /*■;•  r«*»i  I  :•«:''■  .i-»««i    PiArr  I  B    \'\u.  4. 

■'  /f  ^  .  W.-»i'«' .  Iv.  .r    'II    till  i     I  .  f  j  7     t  I  •!     y^^    *' 
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ine  the  execution  of  the  sublapsarian  sentence  of  deati 
this  evil  is  not  unmixed  with  good.  Though  fearful  and 
lul  to  individuals,  yet  it  promotes  the  general  welfare  br 
ing  to  reduce  within  due  limits  the  numbers  of  man  and 
Besides,  with  regard  to  the  lord  of  the  creation,  these  1 
are  trials  that  exercise  his  patience  and  other  virtues,  oi 
to  produce  his  reformation,  and  finally  to  secure  to  hi 
entrance  into  an  immutable  and  eternal  state  of  felicity, 
that  of  probation  is  at  an  end,  so  that  the  gates  of  Death 
be  to  him  the  gates  of  pbiaoe  and  rest« 


» 


CHAPTER  XIL 


f\inciiotit  and  hutincU*     ArmelidanM. 

Tbb  animak  we  have  just  been  considering  form  an  almost 
fasahited  group,  so  that  it  seems  not  easy  to  say  to  what  tribe 
they  are  most  nearly  related,  but  the  soft  Pseudo-leeches,  as 
was  observed  above,  especially  those  that  have  rudimental  ten- 
tacles, seem  to  tend  somewhat  towards  the  molluscan  tribes ; 
they  exhibit  considerable  resemblance  to  the  blood-suckers  or 
true  leeches,  and  like  them  have  an  instrument  of  suction^ 
though  employed,  perhaps,  in  extracting  the  sap  or  the  blood 
of  idants,  and  at  the  same  time,  in  many  respects,  as  we  have 
hlehr  teen,  they  approach  the  polypes. 

The  Flukes,  likewise,  appear  to  have  some  characters  iit 
commoD  with  the  le(H:h,^  so  that  a  passage  is  open  from  the 
intestinal  worms  towards  the  Armeliaaniy  some  of  which,  as  the 
earih-worm,  occasionally  become  intestinal,  and  several  are 
possessed  of  reproduQtive  powers  almost  as  great  as  those  of 
the  pseudo-leech,  or  the  polype.  I  shall  therefore  next,  in 
taking  my  departure  from  the  worms,  bend  my  steps  to  the 
animals  just  mentioned,  which  formerly  bore  the  same  general 
denomination. 

Thev  are  called  Annelidans,  I  suppose,  because  they  appear 
to  be  divided  into  little  rings,  or  else  to  have  annular  (olds,  and 
are  soA  vermiform  animals,  some  naked,  others  inhabiting 
tubes,  in  some  simply  membranous,  in  others  covered  with 
acglutinatcd  particles  of  sand,  and  in  others  formed,  like  those 
of  the  Molluscans,  of  shell?  matter.  Some  have  neither 
bead,  eyes,  nor  antennae,  while  others  are  gifted  with  all  these 
organs ;  instead  of  jointed  legs,  their  locomotk>ns  are  accom- 
plished by  means  of  fleshy  bristle-bearing  retractile  protobu- 
rances  or  spurious  legs  disposed  in  lateral  rows.  Their  mouth 
is  terminal  out  not  formed  on  one  type ;  in  some  it  is  simple^ 
orbicular  or  labiated;  in  others  it  consists  of  a  proboscis  often 
having  maxilhe.  They  have  a  knotty  spinal  marrow^  in  this 
being  superior  to  the  Molluscans  and  approaching  the  Condy- 

1  See  shore,  |>.  175. 
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to 

lopes.  They  have  red  blood,  and  their  Girculatlon  is  by  a^l^ 
ries  and  veins,  but  they  have  rib  special  orsan  for  the  maio' 
4enaDce  of  the  systole  and  diastole,  their  Creator  not  having 
given  them  a  heart,  but  where  the  veins  and  the  arteries  meet, 
there  is  an  enlargement,  and  the  systole  and  diastole  19  moR 
visible,  as  Cuvier  remarks,  than  in  the  rest  of  the  system,  these 
enlargements  therefore  seem  to  represent  a  heart. 

Savigny,  in  the  third  part  of  his  Systime  des  Anhnauxsom 
Vertibres  divides  them  into  five  Orders,  of  which  he  gives  only 
the  characters  of  the  four  first,  intending  to  publish,  in  a  sup- 
plement, his  accoont  of  the  fifth ;  these  Orders  he  arranges  in 
two  Divisions — the  first  including  those  that  have  bristfes  £x 
locomotion,  and  the  second  those  that  have  them  not« 

1.  His  ^9/  Order  he  denominates  JSTereideans^^  and  chanC' 
terizes  them  as  having  legs  provided  with  retractile  subulate 
bristles,  zDilhoui  claws ;  a  distinct  head  with  eyes  and  antenos; 
a  proboscis  that  can  be  protruded,  generally  armed  with 
maxillas. 

2.  The  second  he  names  Serpuleans^  these  add  to  the  lea  of 
the  former  retractile  bristles,  vdth  claws;  they  have  no  bead 
furnished  with  eyes  and  antennae,  and  no  proboscis.' 

3.  The  third  he  names  Lumbricinans;  these  have  no  project* 
ing  legs;  but  are  furnished  with  bristles  seldom  retractile:  thej 
have  no  head  with  eyes  and  attonns,  and  no  maxillaa. 

4.  His  fottrlh  Order  he  names  Hirudineans.  They  have  a 
prehensile  cavity,  or  sucker,  at  each  extremity,  and  eyes.' 

.5.  In  his  fifth  Order  he  intends  to  comprehend  those  Anne- 
lidans  that  have  neither  bristles  nor  prehensile  cavities,  but  his 
account  of  this  has  not  been  published. 

He  begins  with  the  most  perfect  of  the  Annelidans,  but 
viewing  them  in  connexion  with  the  worms  I  must  reverse 
the  order,  and  instead  of  descending  ascend,  which  will  brinC 
me  ultimately  into  connexion  with  the  more  distinctly  joioted 
animals  the  Condylopes. 

1.  The  Order  of  Hirudineans  includes  animals  that  are  a^ 
the  first  importance,  as  well  as  some  that  are  fearfully  aooj" 
ing,  to  mankind.     The  common  leech^  has  long  been  so  mact' 
in  request  with  medical  men,  on  account  of  the  facility  wiiN 
which  it  can  be  applied  to  any  part  of  the  body  where  bleed'^ 
ing  is  required,  that  they  are  now  become  scarce  in  our  01 
waters,  and  consequently  dear,  90  that  large  numbers  are  ii 
ported  from  the  Continent 


1  Nereidem.  3  Sarpuiex.  3  Lumbrieinx  and 

4  HitrudQ  medidnaiiit  L.  (Stnguiamg§t  Smt.) 
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Providence  has  giAed  th<^  animals  with  a  sucker  on  the 
undeniide  at  each  extremitj  of  their  body,  by  which  their  loco* 
motions  are  performed,  and  by  means  of  the  anterior  one  tbsj^ 
fix  themselves  to  any  anjmal  that  comes  in  their  way.  We  see 
therefore  in  them,  though  on  a  larger  scale,  some  approxima* 
tion  to  the  locomotive  and  prehensile  organs  of  some  of  the 
CephaloQpds,  and  prior  to  them,  of  the  Stelleridans  and  Echini- 
dans*'  wnich  likewi^te  move  and  fix  themselves  by  suckers. 
The  nKMJth  is  situated  in  the  cavitv  of  the  oral  sucker,  it  is  tri- 
angular  and  armed  wiih  three  sharp  teeth  deposed  longitudi- 
nally in  a  triangle,  two  being  lateral  and  one  intermediate, 
and  higher  up.  These  teeth  are  sharp  enough  to  pierce  not 
onlv  the  human  skin,  but  even  the  hide  of  an  ox,  and  have 
their  edge  armed  with  two  rows  of  very  minute  teeth :  at  the 
bottom  of  the  mouth  is  the  organ  of  suction  which  imbibes  the 
bkK>d  flowing  from  the  wound  made  by  the  teeth.  These 
animals  inhabit  fresh  waters,  in  which  they  swim  like  eels 
with  a  vermicular  motion.  In  moving  on  a  solid  body,  they 
first  fix  themselves  by  their  anal  sucker,  which  is  larger  than 
the  oralt  and  then  by  means  of  their  annular  structure,  extend 
themselveslTor wards,  when  they  fix  their  mouth,  detach  their 
anal  sucker,  and  thus  fixing  themselveM  alternately  by  each 
proceed  with  considerable  rapidity.  They  arc  hermaphrodites, 
and  bring  f jrth  their  young  alive  When  in  their  native  wa- 
ters they  suck  any  n.iimal  thit  comes  in  their  way,  even  those 
with  white  blood,  as  the  larvae  of  in^iccls  worms  and  the  tike. 

Herodotus  relates  that  the  crocodile,  in  consequence  of  its 
frequenting  the  water  so  much,  has  the  in^de  o(  its  mouth  in 
tested  by  leeches,  which  a  little  bird,  named  the  trochilust  en- 
tf-rs  and  devours,  without  receiving;  any  injury  from  the  mon- 
ster. Geoffrey  St.  Hilaire  asserts  that  no  leeches  are  found  in 
the  Nile,  and  therefore  supposes  the  Bikiit  of  the  father  of 
history  were  not  leeches,  but  mosqnitoe*^  Btit  Savi^^ny  has 
de<cribcd  a  leech  under  the  name  of  Bfidla  nilotica^*  which  he 
regards  as  synonymous  with  the  leech  of  liero<lotus.  Bosc 
mentions  one  which  was  found  in  the  stagnant  waters  in  Egypt, 
when  not  inflated  as  small  as  a  horse-hair,  which  very  much 
annoyed  the  French  soldiers  attacking  them  in  nearly  the  same 
wav;  when  (her  drank,  fastenin*;  itself  to  their  throat,  and  oc* 
casioiiini;  hemorrhages  and  other  serious  accidenK 

Mr.  Madox,  in  his  Excur.nons  in  the  Holy  Land^  P'^Jp^*  4^  * 
states  that  he  had  frequently  seen,  on  the  banks  of  the  Nile,  a 
bird  about  the  size  ofa  dove,  or  rather  larger,  of  handsome 

1  See  ibore,  p.  16i,  103,  110.  3  Plati  VIII.  Fie.  3. 
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{iluniRge,  and  making  a  fwittei^g  noise  when  on  the  wfng^ 
t  had  a  peculiar  motion  of  the  head,  as  if  nodding  to  some 
one  near  it;  at  the  same  time  tuminji;  itself  to  the  right  and  . 
left,  and  making  its  cong^  twice  or  thrice  before  its  departure* 
This  bird,  he  was  told,  was  called  Sucksaque^  and  that  traifi- 
tion  had  assigned  to  it  the  habit  of  entering  the  mouth  of  tire 
crocodile,  when  basking  in  the  sun,  on  a  sand  bai^  for  the 
purpose  of  picking  what  might  be  adhering  to  its  tedH:  which 
being  done^  upon  a  hint  from  the  bird,  the  reptile  opens  hii 
nnouth  and  permits  it  to  fly  away.* 

This  seems  evidently  the  Trochtlus  of  Herodotus,  above  aP 
luded  to,  as  clearing  the  mouth  of  the  crocodile  from  the 
leeches.  Aristotle,  in  more  than  one  place  of  his  Hutoni  (f 
AnimalSf  mentions  such  a  bird,  and  a  similar  tradition  concern- 
ing it,  with  that  of  Mr.  Madoj.  <*  The  Trochilus  flying  into 
the  yawning  mouth  of  the  crocodile  cleanses  his  teeth,  anatbvs 
is  provided  with  food.  The  latter,  senisble  of  the  benefit,  soA 
fers  it  to  depart  uninjured.'*^  In  another  place,^  heseemito 
speak  of  it  as  an  aquatic  bird,  yet  afterwards  he  describes  it  as 
frequenting  shrubberies  and  subterranean  places.^  Whether 
this  animal  really  attends  thus  upon  the  crocodile  has  not  bett 
ascertained,  but  it  would  be  singular  that  such  a  traditioa 
should  have  maintained  its  ground  so  long  without  any  foun* 
dation. 

As  a  farther  proof  that  the  Bdella  of  the  father  of  history  is 
a  true  leech,  and  not  a  mosquito, — as  M.  Geoffroy  St.  Hilaire, 
from  the  meaning  of  its  primitive,*  would  interpret  the  word,— 
it  may  be  observed  that  Aristotle  compares  the  Bdella  to  an 
carth*worm,*  and  describes  its  peculiar  motion;  and  in  Hesy- 
chius  it  is  said  to  be  a  kind  of  Scolex  or  worm;  Theocritus  also 
alludes  to  its  blood-sucking  propensities/ 

That  loeches  infest  the  aquatic  Saurians  is  farther  evident 
from  a  letter  received  by  Mr.  R.  Taylor,  and  very  kindly  com* 
municated  by  him  to  me,  from  a  friend  at  Calcutta,  Mr.W* 
C.  Hurry,  who  having  observed  that  the  fauces  of  the  gigantic^ 
crane*  were  generally  very  full  of  leeches,  determined  to  ex^ 
amine  the  crocodile;  and  upon  a  large  alligator  he  found  {■• 
small  red  species,  of  which  he  sent  specimens.     A  friend  o4 
mine,  Mr4  Martin,  of  Islington,  observed  also  that  the  alligators 

1  Exeurtiani,  &c  i.  408.  2    Hist  Jhi,  1.  ix.  c  6. 

•    3  JbitLly'uucS.  4    Jlnd.  I  a,  c  II, 

5  Them.  bI/Vaxm  to  suck.  6  De  ineeuu  ontmaL  c  9. 

7  MylL  U.  Tine  U^  he  caHs  it  KtfAfArtt  BA\x«. 

8  Cieonia  drgala? 
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•(Pub  Peiang  were  infested,  ax  he  thought,  by  an  animal  of 
\im  kind,  called  by  the  natives  itsi  li»tLNC. 

TheTrorliilus  of  Aristotle.  Mr.  Stanley  Mates  to  Mr.  Taylor, 
ii tile Ksyptian  Plover:'  who  farllit- r uIk^tvch  lli:it  the  (irecn 
Todji  1%  also  related  to  clran^i.*  the  mouths  ot*  thr  alligators  in 
tnc  Vi'csi  In<!if'S  from  tht;  pnatn  and  llifs  thai  stick,  ni  great 
liMiniince*  in  the  ^lutinnn;*  iiiatiiT  tliry  contain. 

Bui  Ckere  ii  a  tt.-rrrstrial  kinil  of  \vrrh  iniiiid  in  the  island  of 
^VtWi,  uh.rh  a;»|M;.'«r«  to  hi-  a  cn'nter  pc^l  than  any  othrr 
*j^'ii"*  of  !li«-  f;r[iii«>.  aiiil  ••n«'  oi  lh«*  irrralfst  «»coiiri;ts  nf  that 
?>^<-:  >Li:i>i.  Tfiov  iijt<'<>t.  :ii  iiii:n<MiM*  (iiiiiiImT!*.  the  UMuntainN 
""■•Is and  *\*ani|iy  'jnHnuK  pirtii'ularly  in  lh«r  rainy  M*aH>n. 
TliiA  nrv  'itirrj'T  •'i«'n  I'li  |i  .ivi'<  aiiij  *!••!»•«»  than  in  the  waJerv 
T\f^  Ur^"H*  ar«-  a'MMi(  h  ih  a?j  i:i'li  \^^l\I  wlu-ii  al  rrst.  Thrir 
<4Mir  \  in*'*  Iri'in  h?''»^^M.  !■•  hi^liT  i<;«i.\ii.  \%ilh  tlirrt*  |i»iii:i'iiili- 
mI  iftl'v.v  Iirv-H.  'J'iH\  a."'- Mfni-ir:i;j*i».trrnl,  and  wlini  Inllv 
ri'^ndid  ar-*  like-  a  U.i*-  «  hm.l.  ^h  irp  at  thi«  «-x!ri-nrty,  an'l 
<\*  T  Thn-aii  .*ii\  ajhil'irr.  *-»  tint  !*n\  i.iii  |M-!irtra!i-  thfi'ii'^h 
'■«^  !.jhl  i  i«»lh:rij  worn  id  ih  .1  jimii:*.  niniiTlri::  it  ini[»>^^il>!t', 
••'.  t*ii!  ««'i<«i:i.  til  J  a*-*  Ihroujh  tin*  W'nmU  wiihuijl  hi-ini^  rnvrri-fi 
^Jili  M-wkI.  I>r.  |)i\y  iiMjiitni  uO\  on  ili-*  *ani«r  piT^o.'i:  u^^ 
^"Y  :  ti.iT'*  anv  niiiividual  ^tnji.  th.iii.  a*  \i  ffir\  viwcir  sc  riiti*il 
Im.  :h'"*  rr-iu  i  liiw.ird^  him  frii-n  .i-l  ij';  iri'-rs.  Fr-mi  tln-ir 
'":■  >»n«*"   nir:»^«-r>,  a''li\i:v,  an  1   •'.:f*t    I'l    M  •  ■•!.  !h«v  .\\r  \\ir 

m  • 

^'   ■•  ;.'  »:    ■!  'r.iv-  li»T^  i:i  :li.     :.*■  ■  i  •  ■.       i'-.  ■  ■.  a!  "  i\  *  Ui  i!  llr* 

*."  U      .  \'   •  '  rntn  \\  ;i;''i  'h-'  r.'-  •  -m.   i^  'i,M'-r»  ',t    li'iit  h.  Ii»-l 

^  :•}.•'  i:i-  :i  U  *iu  ill-    r  a:'  .  "l-..      *  *'!i   r   jr-.-nil-^  ''*  ^:"t'  * 

'  '    •■.■'■  -  ■:'•  *  !:  ..  .   !:i»  .1  '.fi-  'II.  :;■.■!  '.  ■.  -»■  *  .'.  ji'iriM'ii'i'.r  ati" 

.  !  •  ■  r  •'■   .1  .  w  'I'-ii  rip  A   .  .-'.■  I    I  I  .■«  !*:i'r:i.  a*  !■■  ^'^  ','i:' 

'     •"       '.»..-   T  .  I  ...■■;■   I  }|  ■  *    ,1  «     ■:  ji  •■•■■»  . 

f "i  ■      'M    ■     .'    .   ■  \  ■    i  nil  i'l    t:..       I  •  •     :'.    '.    ■!  '.  IN   i«ri.'  uli".-"!. 
'      .    !  .     -1.1       ■:.•-..-    ■■    ■.    \  ■    :''   :'     ■  .1';.   ■■  l'*   wil  I    I.'-'  Ml 

■  '.    .     •    .      .  ;:"'i   '!,  ..  ■  I  i«:  M  ■   -i  .■!.■  !  'A  .-il  I   U'-  ::i--i  '•  ■» 
••   .    :  .     :  ■  "r  ,\ .  'h  I.    '  .     I   .  ■,  i!  I.    I/  I  .  n   -  A  ■!.■  ■»  I  ■  "i. 

"   ■   r.         .!■..•    I       I    ■   !•  I    L A  ■    ■  .    |»|  ■    .li\     r  ■    t    !   . -11. 

I'   .       :!.!    1  ':■••■.•.■■    'i  •■■  •      ■!  ■        •  .1*    ■'     l!    ■::>  "  ■  • 

' '  •     I  .     ■.  ■  i       ■■.■'•  !:i  »'.     I     ■■:    11  '■  I  I  :  }••  I  I'  •  •:   .1  ,  .  I- 

■  .    •■  1    -.    i"    '  !|  •  -  .  II-     liii"    '      •  ■    ! !:  ■    '^  n  I    .  J    .I'l"-,  s|i  h     i* 

■  .  I •«.   :ri  !•*     .:  I     \     ;•    '   •  I   I     ':il    I  '•■     '!*•     J     ■li 

r   ■  ■»  1  -;•      »  ^  -.    I  I  1   ■   I      »•  i  ■ '     ■  •      :   '  .■    r    ;i-.  <  •  '^  "  >. 
I  ■  ■^.     \  •  .   •  I  »  :*    .  .-      .'   •   .       fi      .  '  "  !      r  •:!  I  I  •»  i»  t  I    ■  a 

.    i-i-  •     -A  .'■»  Ill  II.  .11  1   ••...-.'  I    1  I  I  i'.  1*.    •.  .  I  ■  I  •"    111"'  a  }  •  1 
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he  should,  anH  probabi;  directed  him  to  it,  I  mean  by  caumng 
certain  circumstances  to  take  place  that  attracted  his  atten- 
tion and  indicated  its  probable  use.  So  that  what  at  first  put 
him  to  pain,  and  caused  him  al.arm,  he  found,  upon  trial,  might 
be  rendered  a  very  valuable  addition  to  his  means  of  cure  when 
attacked  by  disease,  or  wlien  he  was  suffering  from  a  local  in- 
jury. 

The  leech  tribe,  besides  its  utility  in  the  exercise  If  its  own 
function,  may  be  useful  as  affording  nutriment  to  some  other 
animals,  as  hshcs  and  birds. 

The  earth-worms'^  form  a  principal  feature  of  the  next  Order, 
and  aflford  a  delicious  morsel  to  birds  of  every  wing.  The 
fisherman  also  baits  his  hook  with  them,  and  the  ground-bee- 
tles* often  make  a  meal  of  them,  so  that  had  they  no  other 
use,  still  they  would  be  a  very  imftortant  part  of  the  creatioa 
But  their  great  function  appears  to  be  that  of  boring  tbeenrth 
in  all  directions,  whereby  they  are  useful  to  the  farmer  and 

irrazicr,  giving  a  kind  of  under-tillage  to  pasture  and  other 
nnds,  and  by  the  casts  which  they  every  where  throw  op, 
they  help  to  manure  the  soil,  and  do  the  same  for  pastures,  that 
the  spade  does  for  the  garden  and  the  plough  for  arable  land, 
place  the  soil  that  laid  below  above.  Their  food  being  ve- 
getable detritus,  what  passes  from  them  must  be  very  good 
manure. 

The  anatomy  of  these  well-known  animals  is  very  singular, 
and  well  worthy  the  attention  of  the  physiologist  and  zoo- 
tomis?,  the  only  circumstance  relating  to  it  that  1  shall  here 
mention  is  that  their  long  body  is  not  only  divided  externally 
into  rings,  but  internally  into  an  equal  number  of  cells  sepa- 
rated from  each  other,  if!  may  so  speak,  by  a  kind  of  dissepi- 
ment or  diaphragm — there  are  more  than  a  hundred  of  these 
rells  in  the  comnton  .«jpecics.  as  appears  hy  Mr.  Baucr^s  admi- 
rable tigures  in  the  Philosophical  Transactw7ts  for  1823,  to  which 
I  mu.»it  refer  tliC  reader  for  farther  iiiforniaticn  on  this  subject, 
first  observing  that  there  5een)S  seme  ar.alepy  between  the 
cells  of  the  earth-worm  and  the  joints  of  the  tape-worm. 

The  motion  of  these  atiimals,  and  of  many  other  Annelidans, 
is  accomplished  by  means  of  the  rings  of  their  body  and  their 
lateral  bristles;  the  latter  the  Creator  has  given  to  them,  in 
the  place  of  lej;s:  pushing  with  the  anterior  portion  of  these 
against  the  plane  of  position,  by  contracting  the  rings,  they 
bring  up  the  |X)sterior  portion  of  their  body,  and  then  fixing 

1   Lumhriata  (Ei:t  rum  Sav.)  terrains.  L.  f  c.  2   CaraUis.  L. 
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hat  part,  extend  the  anterior  rings*  and  so  proceed  sucoet* 
ureir  with  a  kind  of  undulating  motion. 

ai  We  arc  next  to  notice  n  trit>c  of  Annclidans,  many  of 

vhich,  in  one  respect,  make  some  approach  to  the  Teiitnccous 

tf'>lluiran«.    Thoa^h  truly  nnnulated  and  furnished  with  a 

kind  of  fake  Icc:^  they  are  derendeii  by  a  shell  resembling  in 

ts  Mihstance,  that  of  the  cla>«  juM  alluded  to,  hut  oflcn  by  its 

rrei^ar  convolutions  proving  that  it  belongs  to  an  Annelidan 

ind  not  to  a  MoIIummh  ;  some  indeed  approach  to  the  spiral 

"onvolutioiis  of  a  Trachcli|)(Nl  sh<;ll ;  otiiers  form  a  menihra> 

w«t  sac,  and  cover  it  with  ajn;lutinated  p;irticles  of  sand,  as 

tiK  common  SnMIn:  others  airain,  likewise  inhabit  a  tube, 

te  they  fix   it  in  the  rocks.    The  test«iceous  animals  of  this 

<bM.  particularly  tlie  worm-shelU'  inhabit  a   tortuous  tube 

vhirh  they  form.  prol>ably  with  more  case  and  celerity  than 

the  Mollu«cans  form  their  shclU — for  they  appear  alnnnt  to  do 

fiiii  as  they  move,  since  the  shape  of  the  shell  imitates  the 

vMoui  windings  of  a  worm,  and  that  of  the  So'pula  adheres 

*s  the  sabsiances  on  which  it  is  formed.     We  see  it  often  upon 

the  AelU  of  bivalves,  to  which  it  adheres  by  the  lower  surface, 

*^i&g  like  a  little  worm  creeping  u])iin  them;'  and  forming 

involutions;  I  have  a  specimen  on  a  valve  of  the  cock*s-crest 

T^vr,*  whirh  i<  hound  down  l»y  a  pnM'p«  i^uiiig  appirently 

"''^.  irre  di*k  of  the  oy*!iT-'*l»fll   itself,  how  pnKiurcJ  and 

"■'■•wn  o\rr  thr  X'rpula  it  MTrii^  uot  <:ivy  to  coiijrrlure.    Dif- 

''^•^l  *p*i  .!■*  r.f  th'?'<!  w«irin->hrlls  nn;  ultr'n  foiin<l«  cmhrarint; 

i'*b  •»ih4T  With  th»;ir  iVMivoliitJMnH.  <ni  rho  saim'  ^ht'li ;  where- 
''••  lh«  %t:\  \*  or  ha*  Imtii,  Ifp'v  iiliouud  eillirr  in  a  recent  or 
'**l  sXa**' :  !h»'v  an*  Utninl  i»n  f'-rk*,  aii«l  ^iM-wrrd  ;is  well  as 
'-» Biifiri*'  *>hr*IN,  iirid  lli't'***  ••!"  |iiI«»i-t<.  The  Srrpiilidan*,  in 
•■^ral.  im:t:i(e  the  "piril  ^tru'-turr  of  t!»-?  Tra''hr!i|H>i|  and 
■*b^  M'»H»i«»'arn,  as  ih  p:irli''uLirly  evi.lmt  in  Silinuaria  and 
*'*n^»»,  if  iu' !'-•'•  I  the  la^i  i^'MiU'^  is  not  itself  a  MolIuMan,  as 
••••»Urrk  ni  tken  it. 

•►.Vt^p**  i»^  ol'lhi-i  t)riJi*ran»  l.nii^hl  in  t*^tablish  themselvts 
'  5»urr»  of  HH-k*.  \%[iirli  MTve  llM-m  ins'tMil  of  a  ihell  to  prn- 
7' '-K  •n'.niSr.uif»ii"i  tiih**^  iiiti»  whirh  lliey  retrart  their  peta- 
*'*Ti 'e;it  :^!''«,  \^h]' h  ttj-jethrr  rt|)ri*M*nt  a  iH^autiful  radiated 


J  .V.  'nifufif^. 

^Mfm  t  rutfa t^jUt      Siitcr  flic  >1in«r  «m  writ'cn,   in  lli- collccliun  n( 
^  W«  t*Tl«r  roll.n«iNi,  I  tuTc  irrii  \*n  ttirci  nriit  urttii«  ii%«tcr,  uhicli  Um\ 
^•^rjf'vjrn  <!?:r  Sa«  k«f  tlicir  •Urll  a  il  mble  MTU'inrpntcrMct.  «itti  which, 
*  *  V.  ft)  auni  fin; rn^  they  lukl  taken  I'lr.n  tiuU  uf  i  piece  uf  »'.tck. 
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^]b!Qfi3om,  or  the  nectariiim  of  a  passion-flower.  Of  this  kind  is 
ft)e  Magnificent  Amphitrite,  figured  in  the  Linnean  Trafiiaciioii»>^ 
It  is  rouncTin  the  rocks  of  various  parts  of  the  coast  of  Jamaica. 
When  alarmed,  it  retracts  its  tentacles  within  its  tube,  and  the 
tube  itself  into  the  rock.  How  it  excavates  its  rocky  burrow 
has  not  beifn  ascertained. 

The  SabelUet  which  pass  under  various  names  in  diflcreot 
authors,  inhabit  the  sandy  parts  of  the  shore,  and  like  certaiD 
case-worms  form  a  covering  for  their  tube  of  selected  grains  of 
sand,  mixing  sometimes  other  substances  that  suit  their  pur- 
pose, which,  by  some  secretion  at  their  disposal,  they  glue 
pretty  firmly  together  so  as  to  form  a  neat  case  tapering  to- 
wards the  tail.  The  animal  buries  itself  and  case  in  the  saod, 
with  its  head  towards  the  surface,  so,  probably,  as  to  enable 
it  to  protrude  it  and  expand  its  tentacles  to  collect  its  ibod 
when  covered  by  the  water.  The  bristles  of  the  legs  in  acme 
species  resemble  burnished  gold. 

The  functions  of  a  large  proportion  of  the  animals  of  this 
order  seem  to  correspond  with  those  of  the  bivalve  shell-fish; 
they  undermine  the  sands  and  the  rocks,  bore  into  sponges 
and  corallines,  and  other  submarine  substances,  and  some  pro- 
hably*  into  submerged  wood:  like  them,  also,  they  seem  to 
feed  on  animalcules  brought  within  their  reach  by  the  tide* 
'J*he  Serpulidans,  whose  food  is  similar,  are  directed  by  the 
will  of  their  Creator  to  affix  themselves  externally  to  any  sub- 
nierpcd  bodies  that  come  in  their  way,  whether  mineral  of 
animal.     All  they  require  seems  to  be  something  to  atlacb 
themselves  to,  on  which  thev  can  protrude  their  tentacular 
gills,  and  seize  their  prey,     ihcy  must  contribute  largely.  ^^ 
well  as  the  mininir  Anne.'idans  of  this  order,  to  the  production 
of  calcareous  matter.     Mr.  Sowerly  suspects  that  their  pro- 
boscis mav  be  instrumental  in  forming  the  shell,  but  it  scenn^ 
not  properly  a  pr(ilx)sris,  but  merely  an  operculum  on  a  long 
f<  olstalk,  which  was  requisite  that   it   might  be  protruded  fi^ 
far  as  not  to  interfLTe  with  the  action  of  the  gills. 

The  animals  included  in  Mr.  Savicrny's  first  Order,  tb^ 
Keri'tdeans  bring  us  very  near  to  the  Condy lopes.  They  ha^^^ 
u  distinct  head,  jointed  organs  like  antennae,  eyes,  a  probo»cx^ 
armed  with  maxillai,  and  spurious  legs.  They  have  also  cer- 
tain dorsal  scales,  which  iM.  Savigny  calls  elytra,  and  deeni^ 
analogous  to  the  ororans  of  flight  in  iiisccts.  These  animals^ 
seem  lo  afford  the  first  example  of  the  conversion  of  organs  o( 

1    7\ilfularui  magnifica.    Shaw. 
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ucamoliofi  into  others,  employed  for  n  diflerent  purpose.  I  do 
lol  mean  bj  this  thai,  in  the  pro^rc^M  of  the  atiimnri  ;;rowtlv 
*oe  oqi^iin  if  n-nlly  rr  in  verted  iiili)  another,  hiil  that  aiialououa 
Tfam.  in  diflerent  trihi*  or  f^crnera,  are  employed  fordilUrenl 
turpo^eiL  Thus  what  in  riNist  Annuliciniis  are  locunmtive  cir- 
;4m,  in  Lyvttn\  Phyll'th^v,  niid  s«iinc  utiier  Nereidcan:.'  Ikt- 
ofi«  a  kind  of  Iciitdcle.  'Die  niarinr  ^cuio/fcni/ra  of  Arisitolle 
fVMt  proUihly  hrli*i)i:('d  tf>  thi'^  Oidci,  iind  iniiiiy  i^perit^ii  make 
.  M-ar  apprcKirh  to  ihi*  U'lrotrial  «»nc>.'  Like  th«-ni  ihey  are 
onj;  ami  nfliMi  iLit,  ('oiiiti^lih^  of  a  ^ri -al  niimlH.*r  of  M*|:rMi-iil)i. 
camr  hivini!  iM-tuccii  \\sn  aii<l  ihrrr  hiiiidrt'd,  fiiriiinhtMl  ari'nrd- 
ij  to  the  «prf*if  «,  with  nrif,  \\m\  or  ihn-f  pairsiot  lo^^s  jn  earh; 
i'le  them  iiU>>  tlnry  \\\i^\  alnHit  in  all  dtrrc  linns  uhcn  hiindled, 
\ht\  riiiict-at  lhrniM-lvt«  in  t  Ut^v  nLii-r'.  whrre  ihrv  lie  in  wail 
ior  llrt'ir  pri-y.  In  onr  re'>|M-(  t  ^dint*  uf  tliem  add  the  iiiMinct 
^^tJiT  ttpider  lo  ih.it  nf  llif-  <  riiii|>4*i!e,  fur  they  line  and  yume- 
•.aic4«i*\f-r  the  r:i\itit.>  df  ihe  i<h  iv^  which  thev  inhahil  wild 
i%Ii;*ht  %i!ken  wili,  anti  ihix^i  i)ri<  fain!  they  wnti  h  the  approach 
f'«4ifit«-  animal,  and,  «U(!drn'\  ilnnoliiiu  ttut  the  anterior  part 
r^  tl^'ir  Uxly.  «ei/«*  aipj  di-MUir  it. 

My  l.ilc  iii<!t-tali^ah*r  ai.d  tai4  ntt  d  fr'.'  id,  tlie  R«*v.  I«.  (iiiild- 
'Z»"it**^  t'oijiiil  a  /:i/i'/«|N'<  ir«,  ill  an  ant  irnt  w'<mn!  in  llir  NIand 
:  {^t.  Viarent's  wliirh  fmni  iu  nhM  IhmIv  1.«*  rt*u*irded  iis  »  Mnj. 
•'«c.ih.  |.u!  (tfiii  In  fijnrr.  and  aniiiJ"<'«'  ^trnt  titrr,  is  jointtd 
'■'•  I' ■.:!•,  :ii.«l  *i  •  fi'in;:l\    j'    iii«  •!  !«  ;j*  m  "W  i  i-d  w  il  h  hrj»»l!«  *,  it* 

'tj.riK   Uli-n-'*.  .1*  Mr.   iit.w   li.i*  iirrnl**-.   n»  \\.r  oiim  ni 

!••.      TJh»ii;;[i  i:  h«i«  *«;ir'-!v  .1  ii.*fllj»'  I  ••:til,  l'*  Iih'IIiIi|;iH  e 
t'l-   •■\ '.iiijr  I'.il   H'X  r.  i>Hi-*   {*\ri\   *!f.kiL'.      t^llaT   *i  r<  n  * 
•  lli«l»r!'r  r»**«'rn!i!i'  !li«'  Nuih-iI  (  1  i.^r.M    .iii>.  .i:ii!  M»;i.r  i  \r[i 
I   •  n  •«  !\i  «  !):■  I  k*-  <  fit    h  1!  I-  f't  ill!  ir-* 

Ti tr.iii.  1!^  h  i\*  tl.'    •  II. nil  t' *'»:in  I. ';•«*'»  iM  ill  «[•  hnrriiw* 

■••  t  pi«,.i^.  %    iiri'.i  r   l!i»'    »i:i  wtfii   rr    mi  :I;i'  *«  .i-»-ainl.      'J  hrv 

•f' *..  Il,  r«i-  ifj  (*:.  r  h  .*i.N  '.'1:11  ^I'li."  liivf  I'f  1  II  *:\!it!   ilu* 

'  •' ^«  'f  lli»-   •\««rn.v     S.:in'  n*l.-*   .11  t!  •   r  Inm  tii.ikr   iliifii 

'  r  :  f •  % .      M  .1  \  •  I  I  :i"iii.  -I-*  :li'   *!  .i-!:i"«  *i  .    itf  ri  rii^iifial  '« 

■  ''•    l»r  I!.  i!.«  \   I  r 'II*  il   M.r'.iin    Iri"*.      l*i:lii|»«»   tlti'*.i'   «f.t7- 

'  il  »■    ■  •  'i"'!!  •.   .1*   III  tht'  *    IM-  I  I   *i  il'i-  ,1  *!  I  t*.     II  •!  V    !•«■  ol    li*!' 

m 

'■•  ■.    .1  j»f  t  ■■  1 1  ?jiij   ill'  f'l  .II**   ul   ih'M  prf  V.      'I'hi'ir  hirii.^ 

•  !  •:'i:rrf-ii'«   it    li  I  ••liiit'.iih    <«!  (  III    I  .11  iM'u'.irlv    ai!.i|  Inl    1i> 

*'  «■'  ^I'.'^i  .iiiJ  (  in  II':  >(.it.i  I  >  :ij  w  hit  |j  liii  \  art'  1  Ian  d ;  tin  if 

•  *••  •-».  H'f  «^"  -*"'"/  •'.  t  ■'■  t  ■  -  '•«»▼»  VIII.  KiB  4 

**.•*!  \  III.  I  !«•    1.      Mr    I*    t«l.«i*.  IWiprtui  j-JtfttrtuiM. 
*  A.  *«    I .  J    \'rf>»  ,frmntitlin 

.*f,\r0i  fa  ar-^kaim  7  inSrvJ  lo  A'n/.  11.  C'Jt. 
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kgSi  which  approach  the  jointed  legs  of  cru^aceam  and  Id- 
lectB,  fit  the%for  moving  on  the  surface  of  the  bed  of  the  sea, 
their  oars  for  swimming  in  the  water,  and  the  k>ng  form  of 
many  for  threading  the  sinuous  paths  and  burrows  in  which 
they  have  their  haoitation  and  place  of  refuse.  So  exactly  are 
they  fitted  b^  the  skilfi^  hand  of  the  almighty  and  benevolent 
Architect  of  all  animal  forms  to  live  and  move  in  the  place  he 
has  assigned  to  them. 


'     rf  ■ 


CHAPTER  XIII. 


Functions  and  Instincts.     Cirripedes  and  Crinc'i Jeans. 


CIRRIPEDES. 

Thrrb  is  a  clasA  of  animals  defended  by  nnultivalvc  shells, 
separated  from  the  Molluscans  not  only  by  (he  more  complex 
aUmcture  of  their  vhelU,  but  al^to  by  very  material  differences 
in  tbe  organization  of  the  creatures  that  inhabit  them.  These 
Ijinn^  considered  as  forming  a  single  genus,  which  he  named 
Jspas^  a  word  derived  from  the  Greek  lexicographers,  and 
czptained  by  Hesychius  as  meaning  a  kind  of  shell-tish  that 
adheres  to  the  rocks.  In  this  country  the^e  animals  are  known 
by  the  general  name  of  Barnacles,  Lamarck,  I  believe,  was 
the  6n»t  who  regarded  them  as  entitled  to  the  rank  of  a  class, 
which  he  denominated  Cirrhi/teda,  not  conscious,  that  by  the 
insertion  of  the  aspirate,  he  made  his  term,  like  Monoculus, 
half  Greek  and  half  Latin:  later  writers  who  have  adopted 
the  class,  to  avoid  this  barbarism,  have  chanticd  the  term  to 
Cirrhopoda,  hut  as  this  gives  a  difTcrent  meaning  to  the  word, 
changmg /riw^w/ or  tendril-legs,^  wry  happily  expressing  the 
most  striking  character  of  the  animals  intended,  into  yellow-legs^^ 
which  does  not  indicate  any  prominent  feature,  I  shall,  after 
Dr.  I-#each  and  Mr.  V\^  S.  Mac  Leay,  omitting  the  aspirate,  call 
them  Cim/Wfl,  or  Cirripedes. 

Thei^e  animals  have  a  soft  body,  protected  by  a  mulli valve 
shell.  They  are  without  eyes,  or  any  distinct  head;  have  no 
powers  of  locomotion,  but  are  fixed  to  various  substances. 
Their  body,  which  has  no  articulations,  is  enveloped  in  a  kind 
of  mantle,  and  has  numerous  tentacular  arnr^s,  consisting  of 
many  joints  fringeil  on  each  side,  and  issuing  by  pairs  from 
jointed  [>edic!cs:  their  mouth  is  armed  with  transverse  toothed 
jaws  in  pairs,  wliirh,  iike  the  maruitbies  of  the  Crustaceans, 
are  furnished  with  a  feeler;  they  have  a  knotty  longitudinal 
spinal  chord;  gills  for  respiration;  and  for  circulation,  a  heart 
and  vascular  ^y«tem. 

1    Ijki.  Cirri.  2  Gr.  «^fo<. 
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This  clags  is  divided  into  two  Orders. 

1.  The  first  consists  of  the  Levadiies^  or  Goose-bamacles,' 
the  species  %{  which  are  distinguished  by  a  tendinous,  contrac- 
tile, and  often  long  tube,  6xed  oy  its  base  to  some  solid  marine 
substance,  supporting  a  compressed  shell,  consisting  of  valves 
united  to  each  other  by  membrane,  and  by  having  six  pairs  of 
tentacular  arms.    They  are  usually  found  in  places  exposed  to 
the  fluctuations  of  the  waves.    One  genus^  appears  to  perfo* 
rate  rocks  to  form  a  habitation.    These  animals  roll  up  and 
unroll   their  arms  with  great  velocity,  thus  creating  a  little 
whirlpool,  that  brings  to  their  mouth  an  abundant  supply  of 
animalcules,  an  action  which   Poli   compares  to   fisherroeo 
casting  a  net.    Some  species,  instead  of  shell,  arc  covered  by 
a  membranous  sac,  having  occasionally  very  minute  sbellj 
valves.' 

2.  The  second  Order  of  Cirri  pedes  consists  of  the  Bahmito^ot 
Acorn-barnacles,  which  are  distinguished  from  the  Lepadites 
bv  a  shelly,  instead  of  a  tendinous  tube,  the  mouth  of  which  it 
closed  by  an  operculum,  usually  consisting  of  four  valves.  Tli6 
animals  of  this  Order  are  commonly  regarded  as  sessile;  bat,  if 
Lamarck  is  right  in  considering  the  valves  of  the  shell  of  \ht 
Lepadites  as  analogous  to  the  operculum  of  the  Balanites,  as  it 
seems  to  be,  and  their  tendinous  tube  as  really  a  part  of  tbfi 
body  of  the  animal — as  its  being  organized,  living,  and  roasctt- 
lar,  seems  to  prove — then  it  must  be  analogous  to  the  shellj 
tube  of  the  latter,  and  both  must  be  considered  as  elevated  by 
a  footstalk.  This  tube,  in  the  Balanites,  consists  usually  of  six 
pieces,  soldered,  as  it  were,  together;  and  in  several  species,  as 
in  the  common  sea-acorn,^  of  a  triangular  shape,  and  having 
their  acute  angle  alternately  at  the  base  and  at  the  mouth  oi 
the  tube.  The  base  of  the  tube  generally  takes  the  form  of 
the  bodies  upon  which  it  is  fixed,  and  is  sometimes  compotf^l 
of  shell,  sometimes  of  membrane,  and  sometimes  it  is  incom- 
plete. The  animal,  in  this  Order,  has  twenty-four  tentacular 
arms,  shorter  than  those  of  the  Le|>adites,  consisting  of  tvro 
sorts,  namely,  six  pairs  of  large  similar  ones,  but  unequal  in 
size,  placed  above;  and  as  many  smaller  pairs,  dissimilar  and 
unequal,  and  placed  below.  One  pr^ir  of  these  is  much  larger 
than  the  others.  In  the  water  they  keep  these  tentacles,' in 
perpetual  motion,  and  thus  arrest,  or,  by  producing  a  current 


1   Jlnatifa.  PenteiasmU,  &c.  2   Liihotrya. 

o   Anatifa  coriacca  tt  Uporina.  4  Balanus  T7ntirmalmlui^- 

5  These  organs,  though  called  tentacles,  from  their  use,  seem  rather  ana- 
logous to  the  antennae  and  oiher  jointed  organs  of  Condylopu, 
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to  their  mouth,  absorb  the  animalcules,  which  constitute  their 
food.  They  not  only  fix  themselves  upon  inanimate  substances, 
inch  as  rocks,  stones,  the  hulls  of  ships,  &c.  but  also  upon  va- 
rious marine  animals  and  plants.  Thus  some  are  found  on 
Zoophytes,  as  sponges  and  madrepores ;  others  attached  closely 
to  each  other  on  shell-fish,  especially  bivalves,  so  closely  that 
the  point  of  a  pin  cannot  be  thrust  between  them.  One  spe- 
cies takes  its  station  on  the  shell  of  the  turtle  ;^  others  plant 
themselves  in  the  flesh  of  the  seal ;  and  others  bury  their  tube 
io  the  unctuous  blubber  of  the  whale. 

If  we  compare  the  animals  of  the  above  Orders  with  each 
otbeff  we  shall  find  that  they  are  fitted  by  their  Creator  to  * 
colleci  their  food  in  difierent  ways,     llie  Lepadites^  by  means 
of  their  long  contractile  flexible  tube,  can  rise  or  smk,  and 
bend  themselves  in  diflerent  directions,  so  as,  in  some  sort,  to 
punue  their  prey ;   their  tentacles,  also,  from  their  greater 
lei^h,  seem  to  farther  this  end:  these,  according  to  Poll's 
metaphor  above  alluded  to,  they  can  throw  out  and  draw  in 
laden  with  fry,  as  a  fisherman  does  his  net.     When  their 
prey  is  io  their  mouth,  it  is  subjected  to  the  action  of  their 
toothed  jaws,  which  seem  more  nume^us  and  powerful  than 
those  of  the  Balanites;  and  as  the  vn  Ives  forming  the  shell  are 
more  numerous  and  connected  by  membrane,  and  the  whole 
shell  more  compressed  than  the  operculum  of  the  la»t  named 
animals,  we  may  suppose  that  they  are  capable  of  a  more  va- 
ried action,  and  one  that  may  perhaps  add  to  the  momentum 
of  the  masticating  organs.     licncc  we  may  conjecture  that  the 
animals  destined  to  form  their  nutriment,  may  be  larger,  so  as 
to  require  more  exertion  and  force,  both  to  take  and  to  mas- 
ticate. 

In  the  other  Order,  the  structure  of  the  Balanites  seems  to 
indicate  merely  the  protrusion  and  employment  of  their  tenta- 
cles; and  being  usually  attached  to  floating  bodies,  such  as 
the  hulls  of  hhips,  or  parasitic  upon  locomotive  animals,  riding 
as  they  do  u|)on  the  back  of  the  turtle,  the  dolphin,  nnd  the 
whale;  they  may  visit  various  seas  in  security,  and  feast  all 
the  while  with  little  trouble  and  exertion,  upon  animalcules 
of  every  description,  the  produce  of  arctic,  temperate,  and  tro- 
pical seas« 

With  respect  to  their  place  in  nature,  it  seems  not  quite 
clear  whether  they  should  be  regarded  as  leading  from  the 
Molluscans,  with  which  Cuvier  arranges  them,  towards  the 
Crustaceans,  and  they  certainly  seem  to  have  organs  borrowed 
from  both ;  their  shells  and  mantle  in  some  degree  from  one, 

1  CmomUtL  tatudinana. 
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and  their  palpigerous  mandibles  and  jointed  organs,  proceeding 
in  pairs  from  a  common  footstalk — ^like  the  interior  antenneof 
the  lobster — and  knotty  spinal  chord  from  the  other:  but  with 
respect  to  their  jointed  organs,  I  must  obscTve  that  theyilil 
more  closely  resemble  those  of  some  of  the  Encrinitcs,'  Uke 
them  being  fringed  on  each  side,  though  not  with  organs  of 
that  de^criplion•     A  learned  naturalist,  Mr.  W.  S.  Mac  Lnj, 
is  of  opinion  that  the  Echinidans,  or  sea  urchins,  exhibit  some  • 
approxim«'ition  to  the  Balanites.'     If,  indeed,  we  cxnpare  the 
genus  Curonula  with  an  EchintiSf  we  shall  discover  severti 
points  in  which  their  structure  agret's.     We  learn  from  La- 
marck, that  the  pieces  of  the  so  called  operculum,  which  cVm 
the  mouth  ot  the  former  shell,  are  affixed  rather  to  the  animl 
than  to  the  shell.    Thus  the  operculum,  in  some  ^ort,  repre- 
sents the  jaws  of  an  Echinus,  though  consiMing  of  fewer  pieiceiy 
and  the  tube  a f)penr8  divided  into  alleys,  like  tlic  crust  of  that 
animal.     These  circumstances  seem  to  prove  some  affinitv  k-  ' 
tween  the  Cirripedes  and  Uadiaries;  thev  appear  also  to  have 
some  points  in  common  with  Savigny's  Nereidean^,  especiallf 
Amphilrile?     Weighing  all  these  circumstances,  1  have  thought 
it  best  to  place  the  Cirripedes  immediately  before  the  Eato- 
mostraran  Crustaceans. 

But  what  if  these  Cirripedes  should  at  last  prove  to  be,BO^ 
the  guides  to  the  great  Crustiiceau  ho^(,  but  its  legitimate  pro- 
geny ?     This  has  been  asserted,  at  lea^t  partially,  by  a  modem 
zoologist,  who  has  as>igned  his  reasons  for  this  singular  and 
i>tartiing  opinion.     I  will  not  say  the  thing  is  impossible— for 
with  GoH  all  things  are  passible — but  it  certainly  appears  in 
the  hi<;hcst  decree  improbable.     That  a  Zoea  should  oecoiDe 
a  crab  is  sufliciently  extraordinnry,  and  an  opinion,  as  La- 
trcille  remarks,  which,  if  it  be  not  erroneous,  has  great  need 
of  support  from  experiment:^  but  that  a  locomotive  anirnalf 
gifted  wiih  eyes  an<i  legs,  should,  by  an  extraordinary  meta- 
morphosis, in  its  perfect  state,   become  a  barnacle,  without 
head,  eyes,  or  locomotive  organs,  can  never  be  admitted  till 
confirmed  by  repeated  experiments  of  the  most  able  and  pra^ 
tLsed  zoologists,  so  as  to  place  the  mat'cr  beyond  dispute.    I 
by  no  means,  however,  mean  to  assert  that  Mr.  Thompson  did 
not  think  he  saw  what  he  has  stated,  in  both  cases,  to  take 
place,  but  he  was  probai>ly  deceived  by  appearances  in  some 
such  way  as  he  >tates  Slabber  to  have  been.' 

A  single  fact,  observed  by  Poli,  is  sufficient  to  overtuni  this 

1    Platv  II*.  B.  Fifi.  1.  3   Hitr.  fnt.  i.  312.  3   Aid 

4  Court  jy Entomologies  i.  385.    5  ZooL  liaearcht  No.  i.  7. 
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vhole  hypochesf .  This  illtutriotu  conchologi^  relates  that  he 
to  opportunity  of  examininff  the  immense  fecuntiity  ol 
le  baniacles.  **  In  the  beginning  of  June  he  found 
ble  aggregations  of  them,  covering  certain  boats  that 
long  stationarv*  which,  when  closely  examined,  wore 
,  thai  single  sficlls  wcru  not  bigt^r  than  the  point  of 
t  peedlr ;  and  that,  from  that  time,  they  grew  very  rapidly, 
lad  airiral  al  their  full  size  in  ( October.**  These  very  minute 
mm  oiusl  have  been  hatched  from  the  egg,  and  not  produced 

With  regard  to  the  functions  and  instincts  of  these  Cirri* 

ver}'  little  has  lM,*cn  oliser\'cil.     We  sec  from  the  above 

of  them,  tliat,  like  many  other  animals  amongst  the 

bwMl  grades  of  the  animal  kingdom,  they  are  furnished  with 

paitictnr  firgans  adapted  to  the  capture  of  animalcules  and 

minor  inhabitants  f>f  the  deep,  which  they  help  to  keep 

due  limits.     Probably  lliey  act  u|)on  the  substances  to 

tiiey  attach  thcinsclves,  ami  promote  the  decomposition 

and  otiier  exuvia.*  of  defunct  animals,  and  also  of  the 

ncksaod  ligneous  substances  on  which  they  take  their  station. 

Of  this  we  are  sure,  iliat  they  work  His  work  who  gave  them 

Um^  and  assigned  them  their  several  stations  in  the  world  of 
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laikc  dc«^i(Nt  abys«if<:  of  i|u*  iK't-nn,  it  i.v  pn>bablo,  lurks  a 

^becif  (*lafit-liko  aninials.  i<»  jtidL'*'  from   itn   numcruus  fossil 

tmaiat.  aU^uiHlini;  iii  ir'-nera  and  «<i«c<'ic<<  that  arc  vcrv  rarely 

a^  in  a  n'«*ent  Alato,  iiiiil  which,  tr<ini  a  Mi|i|»used  rcscinblaiifc 

kfwwn  tht*  |'n.-hiiis«>ry  <ir;;an4  it  arms,  siirmunding  ihc  li(Md 

(^MMsth  ni  (roveral  •i)K'ri«'<  lM*l<i||rftiic  tuthc  tribe,  when  ilieir 

ntranitx**  rwnviTL'e,  t<>  th**  Mostiini  nt'a  liliaretius  plant,  hnvi* 

k«B  dennniinatcfi  Encriftih's  and  Crint^ilmns.*    It  was  not  my 

wvinal  ini«*iitiini.  a^  htilf  nr  ni^ihing  was  known  with  ri>p«M*t 

Is  the  habit!  and  Maticmof  the  few  recent  (Hics  thot  have  Uvii 

Ml  vitb^^xcept  that  f>no  han  lMx*n  taken  in  the  seas  of  Eu- 

«pe,  and  three  in  tlie  West  Indie?«.  namely,  near  Martinique. 

laifaados,  and  Nevis — to  have  intPKiucecf  them  into  the  pre- 

•ork.  but  having sulMM*<{uently  seen  fragments  of  a  s|ieci- 

taken  either  in  thf*  Atlantic  or  Farilic,  1  am  not  certain 

rkidi,  and,  upon  exaroining  it  under  the  miciroscope,  finding 

1  Fran  spiMv  a  Uly. 


evident  traces  of  suckers  or  the  underside  of  its  fingers,  and  of 
the  tentacles  that  form  its  fringes.'  a  circumstances  1  found 
afterwards  mentioned  by  Gills,  and  wliich  throws  some  liriit 
U(K)n  their  economy,  I  felt  that  I  ou^t  not  to  pass  them  whwly 
without  notice,  and  finding  in  the  Hunlerian  Museum  a  very 
fine  specimen  which  does  not  appear  to  have  been  figured,  for 
the  figure  given  by  Ellis  seofna  to  have  been  taken  fi-om  Dr.    I 
Hunter's  specimen,  now  at  Glasgow,  and  Mr.  Miller's  from  ■    ] 
specimen  of  Mr.  Tobin's,  now  in  the  British  Museum,  by  ttflk    j 
kind  permission  of  the  Curators  of  the  Museum  in  Lincoln'!    j 
Inn  Fields,  I  was  allowed  to  have  a  figure  of  it  taken  by  ray    | 
artist,  Mr.  C.  M.  Curtis."  '  ] 

Lamarck  has  placed  the  Crinotdeans,  led.  probably,  by  their    J 
plant-like  aspect,  in  the  same  Order  with  his  Flnnline  Fclypet*  ^ 
not  aware  tliat  the  majority  are  evidently  ^.red,  but  OuTiw 
and  most  modern  r.oologists  consider  them,  with  more  reasotif 
as  forming  a  family  of  the  SUUenduns,  from  which  the  way  j 
to  them  is  by  the  genua  Comatnla,  remarkable  for  its  jointol 
rays  fringed  on  each  side.     The  Marsitpitea,  as  Mr.  Mantdii 
after'  Mr.  Miller,  has  observed,  form  the  link  which  connect^ ' 
the  proper  or  pedunculated  Crinoldoans  with  the  Stelleridanii  ' 
If  we  compare  them  again  with  the  class  last  described,  the  * 
Cirripedes,  especially  the  Lepaditcs,vie  shall  find  several  pcuoli 
which  they  possess  in  common.     In  the  first  place,  both  i" 
upon  a  footstalk — though  of  a  different  structure  and  substanci 
the  animal  in  both,  in  its  principal  sent,  is  protected  by  shel' 
pieces  or  valves;  the  head  or  mouth,  in  both,  is  surrounded' 
dichotomizing  articulated  organs,  involiAed,  and  often  coa^ 
verging  at  llie  summit,  and  fringed  on  each  side,  in  the  Cri- 
notdeans,  with  a  series  of  lesser  digilalions,  and   in  the  Cin> 
pedes  with  a  dense  fringe  of  liairs.     If  the  opinion  of  Mr.  W. 
S.  Mac  Leay,  stated  above,  that  some  of  the  Eckinodenat 
exhibit  an  approximation  to  some  of  the  Cirripedes,  is  correct, 
as  it  seems  to  be,  the  Crinoideans,  though  still  far  removed^ 
would  form  one  of  the  links  that  concatenate  them ;  or  if  their 
connection  is  thought  merely  analogical,  the  Balanites  would 
be  the  analogues  of  the  Echinidans  and  of  the  sessile  Crinoi- 
deans, and  the  Lepadites  of  the  pedunculated  ones. 

The  following  characters  distinguish  the  PentaarinHes,  to 
which  Tribe  all  the  known  rcccnl  species  belong. 

Animal,  consisting  of  an  angular  flexible  column,  composed 
of  numerous  joints,  articulating  by  means  of  cartilage,  aod 
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perdrated  htr  thr  iranfiinissioii  of  a  si|ilion  or  intestinal  canal, 
indiciiriin''  forth  at  iiiltTvals.  in  whorls,  several  arlicijlatnl  cv 
^odnral  lirari«*ho4,  rurviii;;  into  a  Inw^k  at  llNfir  suniinit ;  fixed 
It  III  hasr.  and  supporting  at  its  frve  r\trrinity  a  rijp.jike  IknI y, 
<-<mUiDiii«;  thcniouih  and  Inr^T  visrera,  rmisistini;  of  si'vcnil 
',irr«.  trniiihiitin:;  :iIhi%-«*  in  liv**  (nr  six)  ilirholoniisjn^,  artim- 
4'«d,  fpnii-i'vLndnral  arin<.  I'riiii;«*d  uilh  a  (Jdiihle  mtics  of 
'mlarular  j«iinteil  diL;itatit>ii*<.  lurnisht'ij  liclow  fin  each  side 
«ilka  seri«i«  «>!'  minuie  sii«*kiTs:  lliesi*  amis,  when  exparnied, 
mniibie  a  star  <»t'  livi.*  {nr  rn\)  rays,  :ui«l  when  they  fonversvi*, 
ai^ita[«*ta|iius  or  h«*\a)M*ta|i»us  liliaftHMis  fitiwer.  The  whole 
ni'nal.  when  ;ilive,  is  su{>|xisiMi  to  lie  invested  with  a  irelati- 
D'*ji  mcncular  inteirunient. 

In  the  «{«.Tinien  fi!^urt*<i  hy  .Mr.  FjIIIs.  and  that  in  the  llun- 
'•nian  Miivufn.  there  a]«)if:ir  to  l»e.vf>anns  sprin^in^  from  the 
v^^lM  |<Ui<,  hut  ill**  natural  nurnlN*r  apfiearsto  Ih:  fhf,  cor- 
^indinir  with  the  |ientat!iinal  eohjnin.  Mr.  Miller  seems  lo 
^of  (ipinii*n  that  the  sjieeies  des('riU*tl  hy  M.  C.iiM*ttard,  and 
**kat  wkicii  he  has  himself  fii;ured,  are  the  same  s|H.M'ies,  and 
HikjfiyiniHj^  with  the  his  .Istrrin  of  Linni*  and  the  Envrinus 
('^^  MetiunfF  iif  I«amark,  hnt  in  judu'e  from  the  figures  of  the 
fm  in  I'arLinson,*  and  of  the  other  in  Miller,'  romparefl  with 
thu  vhirh  is  eiven  In  this  work,*  the  la<t  seems  to  differ  from 
Mi,a«  well  in  the  |>elvis  as  in  the  dirhoii>mies,  and  k-n^h  of 
^-r*ari.*:  in  ci]rk«*rs  likruj-ii'  a]>]N':ir  Iti  lie  rirniiar,*  and  not 
^iLir  a«  tfi'-v  an.'  de?i«TifH>d  hv  Mr.  Miller  uinler  the  name 
'«  f-lat^s.'  It  this  oiKiTvati'iri  turns  out  «*f.rn'«'t,  1  would  dis- 
'■ftTii-'h  tIw  la-it  «r*'fii-<  hv  th**  hauH'iM   P*'iitiurinus  .hUrin. 

iv- Mcif\  ••!' rip' t 'rMM'i'h'iUM  I'lirKi^ts  ot  iiiiM)i;ri»us  joints, 
■Ji.tuii  hy  rar:ii;i!»»-«'.  wliieli  exhihit  ^^;\•■r:ll  |*'ijili:iriii»-*! .  in  the 
tr^t  jilire.  the  upjier  anil  i.tuI'T  shIi"  is  lieiutituliy  M'ulpluri-d.so 
:i:»  n.-pf'-^'Ut  :i  "iJar  ••!  \\\\*  rx\\^.  «»r  :l  )t-iir:i|iftali>ri«  flower: 
tv«>.-,i». ,r'4  1,1. .  ri  ji)  till"*  '»lriir*iip-  :i[  jt.ar-  tn  U-  iljc*  :ittarh- 
'ft\\  •■!  !h«*  •■artiliiiT'.'  that  ri»nn«'«'ts  lliiin.  and.  {HTha|>«,  to  at- 
•H  :ri*-ar.«  f^r  :i  de^n-'"  of  pilaTMry  iin-ti«»n.  as  well  a*  !••  pre- 
*'V  tiKH*":!!!!'!!-.  mill  aU'i  lii  lU"  r»'a^i'  ihe  fl#*\ure  of  ilp'  •*teni 
*  "f  iir,-/  i<i  rirruritsianri'<i,  aitd  th**  wilint  the  anunai:  for 
^^^  tr:ifT*r!ti<«.iiii  nfihi*  «iph<>u.  \%lH-tlitT  a  sj^inal  chord  r^r  in - 
■■"^•jiai  r:ihal,  i-r  U»!h,  fneh  j<'inT  ol   the  I'nluinn  is  |MTf«ira1ef|. 

■*  !;•  rtJir-    >',fij  piujid  in  ^.-rn*',  :iM>i  fl'Tjf'i.rin  in  tilher^.  The 
^''iir  •teiii.  With  it<i  ul'i^ri^   of  hraneli«*s.  exhibits  a   striking 
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resemblance  lo  the  briiDch  of  the  common  horse-taH,*  Tha' 
entire  structure  seems  calculaled  lo  enable  the  animal  to  bend 
its  stem,  which  appears  very  long,  in  any  direction,  like  the 
.  Lejiadiit-s,  and  thus,  as  it  were,  to  pursue  its  prey;  we  may 
Siip^se  that  the  branching  arms,  fingers,  and  their  laicral  or- 
gans, when  they  are  extended  horizontally  and  all  expnndcd, 
must  funn  an  ample  net,  far  exceeding  that  of  the  Cirripede*. 
which,  when  they  have  their  prey  within  its  circumference,  by 
converging  their  arms,  and  closing  all  their  digilations.  and 
employing  their  suckers,  they  can  casilv  so  manage  as  to  pre* 
vent  the  escape  of  any  animal  included  within  the  meshes  of 
their  net. 

Willi  regard  to  their  functions,  and  what  animals  their 
(Creator  has  given  a  charge  lo  them  to  keep  within  due  limits. 
Utile  can  be  known  by  observation ;  as  notfiing  like  jaws  have 
been  discovered  in  them,  in  which  they  differ  from  the  Cini- 
pedes,  it  should  seem  that  either  tlieir  food  must  consist  of  ani- 
malcules that  require  no  mastication,  or,  if  they  entrap  larger 
animals,  that  they  must  suck  their  juices,  which  seems  to  be 
Mr.  Miller's  opinion.'  This  idea  is  rendered  not  improbable 
by  the  vast  number  of  suckers  by  which  their  fingers,  and  their 
lateral  branches,  or  tentacles,  as  they  are  called,  are  fumisbed ; 
by  these  they  can  lay  fast  hold  of  any  animal  too  powerful  to 
be  detained  in  their  net  by  any  other  means,  and  subject  it  to 
the  action  of  their  proboscis. 

From  the  great  rarity  of  recent  species  of  these  animals,  it 
should  seem  that  the  metropolis  of  their  race  is  in  the  deepest 
abysses  of  the  world  of  waters,  "  It  appears,"  says  Bosc,' 
'•  that  the  species  were  extremely  numerous  i"  the  ancient 
world ;  perhaps  those  actually  in  existence  are  equally  so,  for 
I  Buapect  that  all  inhabit  the  depths  of  the  ocean,  a  place  in 
which  they  may  remain  to  eternity  without  being  known  lo 
man." 

Naturalists  very  often,  too  hastily,  regard  species  as  extinct, 
that  are  now  found  only  in  a  fossil  state,  forgetting  that  there 
may  be  many  stations  fitted  for  animal  or  vegetable  life,  that 
are  still,  and,  perhaps,  always  will  be,  inaccessible  to  the  inves- 
tigator of  the  works  of  the  Qreator,  where  those  mourned 
over,  as  for  ever  lost,  may  bo  ttonrishing  in  health  and  vigour. 


1  Bqmi 

9  ir.D. 


-     M.  S  CHuMtm^a, 

vm*.  y^t.  I.  S34. 


CHAPTER  XIV. 

Functions  and  Instincts.    Entomostracan  Candylopes, 

Wb  are  now  arrived  at  a  great  branch  of  the  animal  kingdom* 
ivhich,  in  its  higher  tribes,  exhibits  Divine  Wisdom,  acting,  in 
and  by  the  instincts  of  creatures,  small  indeed  in  bulk,  but 
mighty  in  operation,  in  a  way  truly  admirable,  indicating,  in  a 
most  sirikinff  manner,  the  source  from  which  it  proceeds. 

Some  modem  zoologists  do  not  re^rd  this  vast  and  interest- 
ing branch  as  forming  a  group  by  itself,  but  have  associated 
with  it,  under  a  common  name,  several  of  the  preceding 
classes.  Carus  in  his  Class  of  Articvlated  Animalsy^  includes 
Damarck's  Warms  and  Annehdans ;  and  Dr.  Grant,  in  his  Sui- 
kingdmn^  bearing  the  same  appellation,  adds  to  these  the  Wheel- 
animalcules^  and  Cirripedes.* 

I  cannot  help  thinking,  however — ^taking  the  whole  of  their 
organization  and  structure  into  consideration,  particularly  their 
Dowers  and  means  of  locomotion  and  prehension — ^that  it  is 
best  to  regard  those  animals  having  jointed  legs,  and,  mostly, 
a  body  formed  of  two  or  more  scgfncntSf  as  constituting  a  sepa- 
rate Sub-kingdom.  This  is  the  view  that  my  late  illustrious 
and  lamented  friend,  Latreille,  has  taken  of  this  urcat  group, 
named  by  him,  from  the  above  circumstance,  Condt/Iopes*  which 
term,  since  that  oi  Annulose  nniniah,^  sometimes  used,  is  syno- 
nymous with  Annelidans,  I  shall  adopt  in  the  present  work. 

The  distinctive  characters  of  this  great  group,  or  Sub-king- 
dom, may  be  given  in  a  few  words  : 

Animal,  not  fixed  by  its  base,  but  locomotive. 

Body,  in  the  great  majority,  consisting  of  two  or  more  seg- 
ments. 

Legs,  jointed. 

The  first  of  these  characters  distinguishes  the  Condyhpes 
from  the  last  class,  the  C/rn/Wcw,  which  are  fixed  by  their  base, 
whereas  the  present  tribe  are  more  free  in  their  motions  than 
rnosft  of  the  animals  of  the  preceding  groui)s;  and  the  two  last 

1    Articulata  3  Rolifera.  3  Cirrhopodm. 

4  Cvndylopa  from  xorftvXoc,  joints,  and,  a  ttov^  foot.  5  Annulo§a, 
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from  the  JhmeHdans^  which,  though  annulated,are  not  imactM* 
and  have  no  jointed  legs. 

Cuvier,  Latreille,  and  nxMt  other  toologists,  connder  ihit 
■action  of  the  animal  kingdom  as  subdivided  into  Ikres  gnst 
Classes — Crustaceans^  Arachnidanif  and  InsecU:  Dr.  Lead^ 
taking  the  respiratory  organs  for  his  guide,  also  beg^s  with 
three  primary  Sections,  those,  namely,  which  have  pSs,  tboaa 
which  have  sacs^  and  those  which  have  trachecRj  for  respiratio|i; 
and  out  of  these  he  forms^ve  Classes,  viz.  Crustaceans^  AraA' 
naidans^  Acarines^  Myriapods^  and  Insects,  The  first  and  lot 
of  these  Classes  he  further  subdivides,  each  into  two  Sub-classea: 
the  Crustaceans  into  Entamostracans  and  Malacostracans;  and  In- 
sects into  AmetaboUans  and  MetabdUansyOr  those  that  do  not  un- 
dergo  a  metamorphosis,  and  those  that  do.  So  that  according 
to  his  onm  ry  Section  his  system  is  ternary;  accbrding*.to  his 
seconaary  it' is  quinary;  and  according  to  his  tertiary  it  is  seple* 
nary.  I  shall  mostly  follow  him  in  each  of  these  last  subaivi- 
sions. 

Having  made  these  remarks  upon  the  Condybpes  in  general, 
I  must  now  proceed  to  one  of  the  Classes  above  enumerated: 
but  here,  at  first,  it  seems  difficult  to  ascertain  which  ought  to 
be  regarded  as  forming  the  first  step  in  an  ascendine  series^ — 
a  difficulty,  indeed,  which  often  arrests  the  course  of  the  student 
of  the  works  of  his  Creator,  for,  when  any  one,  in  a  philo- 
sophic spirit,  afler  a  careful  survey,  sits  down  to  trace  the  patlss 
by  which  Divine  \V  isdom  seems  to  have  passed  in  the  creation, 
and  the  arrangement  and  connection  of  the  various  groups  of 
organized  beings,  he  is  lost  and  bewildered  in  a  most  intricate  and 
mazy  labyrinth,  in  which  paths  intersect  each  other  at  every 
angle,  and  when  he  thinks  he  is  travelling  in  a  straight  road 
he  often  comes  to  branches  leading  off  from  it,  which  render  it 
uncertain  in  '5\'hich  direction  he  ought  to  proceed,  in  order  best 
to  attain  the  object  he  is  pursuing. 

»Such  indeed  is  the  perplexity  of  animated  nature,  that  it  is 
mipossible  to  see  clearly  the  arrangement  of  the  objects  that 
constitute  either  the  vegetable  or  the  animal  kingdom ;  and  in 
order  to  get  any  tolerable  notion  of  them,  as  God  has  placed 
them,  when  we  have  reached  a  certain  station  we  are  of\en 
obliged  to  retrograde,  and  begin  a  branch,  from  the  point  of 
its  divergement,  far  removed  from  that  to  which  we  have  ar- 
rived. 

Latreille,  in  the  last  edition  of  the  Kcfrjie  Avimal,  divides  his 
CnusUiceans  into  two  Sub-classes,  the  first  of  which,  after  Aris- 
totle, he  denominates  Malacostractans  ;^  and  the  second,  after 

1     Malacostracfi. 
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r,  Emtmmotiracans ;'  thete,  on  account  of  a  eonnectioa 
leemt  to  eziit  between  them  and  the  JRKg^arahp*  he 

teiflunedialely  before  the  Jrachnidans.  I  agree  with  this 
L  eniomologistv  in  coMidcring  tliem  as  inferior  to  the 
ptfB  Crattacoans,  and  shall  therefore  begin  the  Condjlope 
)  with  some  account  of  them.  Like  the  infusory  ainauJ- 
,  they  fomi  a  kind  of  centre,  sending  furth  rays  to  dificrent 
some  inclosed  in  a  bivalve  shell,  seeming  to  lend  to- 
viriithe  MJhiscans;*  others  assuming  more  uf  the  Cnuiacean 
t  a  third  looking  to  the  Jracknidans  ;*  and  a  fuurlh  to  the 
^o a,  c»r  ^$ugar-lousc  tribe  f  with  other  forms  that  might 
ki  tsumeraicd,  some  of  whi|h  are  pcrlcctly  anomakMis,  so  that 
AiBpears  almost  indillerunt  where  tlicy  are  placed.  As  there 
ih  hmever.  evidently  some  allinitv  Iwiwccn  the  Entomoslra- 


I  :^ud  the  C'irri|ictlc8,  not  only  in  both  being  furnished  with 
'  PiMed  organs  for  tiM'ir  niotiuns.  but  also  in  sonic  of  the  former 
Wiig  inclosod  in  shells,  and  in  others  by  the  brisk  agitation  of 
Aair  Ififs*  producing  a  current  in  tlie  water  to  their  mouths, 
MDeGecr  states  of  tlic  Water-flea;'  this  furnishes  a  further 
vineni  for  placing  tliem  next  to  the  bitter  tribe. 

It  it  difficult,  and  next  to  impossible,  to  fix  upon  any  charac* 
l9i  that  are  common  to  the  whole  of  ihis  remarkable  Clas& 
Gwrally  speaking,  but  nfit  invariaMy,  they  arc  covered,  not 

ii  calcareous  and  solid,  but  by  a  homy  and  thin  integument. 
BT  vary  coriJiiJ«Tablv  in  tiie  nuihU-r  <*f  their  antcriun-  and 
■tiiirN:  former  ofiun  l»r:uu'liinir.  and  usi'J  as  oars,  and  the 
alter  usiaily  Imng  c««rjrie<'lcd  witli  iheir  respiralion,  evincing 
«^  inaiii'.rv  Iclwifn  ilifsr  Icir^,  and  (Im*  cilia-  of  iIm;  Ui»latories, 
^  icnia<:if!«  f<fthr  I'olyjx's:'  iii  tlic  ina|unty  lli«-se  orgims  are 
M ''■iruiafiti  t'lir  ]>rehrnsii)(i.  i^uv  uTim\t  ot  Ificni  lives  by 
HrtniQ  simI  i^  |*ara>i!K'  u;M<n  oiIht  a(|ua(ir  animals:  the  great 
My.  houc»t*r.  iitaMifMt«.*  ili^ir  t'iNNi,  luit  \\it|}uul  I  he  aid  of  inn  \- 
an  kjr^  Tiieir  tr\r<  an-  irriicraliy  v*s.sil«',  and  u  ronsidcrablf 
asmbLT  ff  tlK-ni  liaie  i.*nlv  one,  <>r  ratlirr  two  eves  en\i'li>iN.'d 
^  a  comio*'ii  T'lriiva.' 

I«a'j\')ili*.  in  hiH  C*rttrs  />'/->i///m./»i'iV.  divides  tliii  I 'ln<?i — 
'?rv«l^'d  hy  L3IUUV  :i«  torinini;  onr  ucnius.  whirli  he  n.'irnod 
.MmaWitj — iiiii»  su  ihilrr^:  Iml  il  \\t\\  In*  snllicient  lirn*  tu 
h>^,<  it,%  iii\i^\ttu  ff  thviii  III  tlir  i!t::n»-  JitiMuL  inin  f  rns  \\  huh. 
II  ftrparutifisj  ih*.*  ]n-»)i-\iater  from  the  marine  ^iMiera.  i.<  mon* 
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simple  and  belter  suited  to  my  purpose.     These  Oi 
namea  Branchiopods  and  Ptpcilopode. 

1.  Tiie  Hranckii^yxis  areaW  very  minute,  and  several  of  them 
microscopic  animals.  Their  mouth  consists  of  an  upper  Kp, 
two  mandibles,  a  tongue,  and  one  or  two  pairs  of  maxillffi. 
Their  legs  are  natatory,  connected  with  their  respiration — ■ 
whence  their  name  of  Branchiopods,  or  gill-bearing  legs— often 
branching,  varying  in  number  from  six  to  more  than  a  hundred. 

a.  The  Pmcilopodt  diflfer  from  the  preceding  Order  by  the 
ditterent  structure  and  uses  of  their  legs,  which  are  not  branch- 
ing, andia]]  of  them  in  some,'Bnd  part  of  them  in  others,  are 
preheosory  and  ambulatory,  in  some  pan  are  also  branchial 
and  natatory.  They  differ  likewise  by  not  having  the  ordinar}' 
mandibles  and  maxilliB,  which  are  ^mclimes  replaced  by  the  , 
spiny  hips  of  the  six  tirst  pairs  of  legs,  and,  in  one  tribe,  by  a 
mouth  and  oral  organs  proper  for  suction.  '    < 

There  is  a  tribe  of  parasitic  animals,  which  neither  Cuvier 
nor  Latrcille  have  included  amongst  the  Entomostracaos,  but 
which  Audoin  and  Milne  Edwards  conjecture  are  of  a  Crusta-, 
cean  type.  I  am  speaking  of  the  Lci-nea-ns  of  the  author  first 
mentioned,  which  he  has  placed,  but  not  without  hesitation,  in 
his  first  order,'  of  Intestinal  Worms.*  Dr.  Nordmann,  how-  , 
ever,  has  made  it  evident  that  they  undergo  a  melamorphoas 
little  differing  from  that  of  the  first  Order  of  the  Entomostra- 
cans,  the  Branchiopods,  especially  Cyclops;  and  he  is  of  opiHiii 
ion,  thot,  in  a  system,  they  would  follow  that  genus.  Their, 
resemblance  is  indeed  striking  in  their  preparatory  slates,  but 
in  their  last  or  perfect  stale  they  difl'er,  and  like  the  I'cecilopods, 
arc  parasitic ;  many  of  them  are  furnished  with  a  very  conspi- 
cuous organ,  which  1  shall  afterwards  describe,  for  fixing  them- 
sefves;  and  their  form  is  very  ditterent,  their  body  cmaistu^ 
of  two  segments,  like  that  of  the  Arachnidans,'  though  At- 
tached to  their  abdomen,  like  many  of  the  Branchiopods,  tbey 
have  two  egg-pouches.*  In  fact  the  Lemeans  seem  scarcely 
more  anomalous  amongst  the  Entomostracans,  than  the  King- 
crab,  and  other  Ptecilopods.  All  things  considered,  perhaps, 
they  may  be  regarded  as  forming  an  osculant  group  Deiween 
the  two  0;-ders, 

The  animals  of  the  first  Order  mostly  frequent  stagnant  wa- 
ters, moving  about  with  great  rapidity.  They  are  generally 
regarded  as  predaceous,  and  are  stated  to  make  the  inhAory 
animacules  their  prey,  but  some  are  supposed  to  be  herbivo- 
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they  abound  particularly  in  waters  in  which  plants 
•iafC|Betating.  As  the  places  that  they  frefiucnt  arc  it^rv  sub- 
jeei  to  be  dried  up  in  the  summer-time,  it  ficvinn  prohable  that 
I  kiad  Pro%'i«lence  has  fittcii  them  for  thin  event,  by  ^ving 
tbenitts  well  as  the  IiiluHr^rics,  priW«?rs  nf  revi%'ixrniice.  La- 
ticilb  thinks  that  ttiose  nf  them,  which,  for  the  |irotrrtion  of 
Mr  ilender  ami  frail  brancliini;  nntennn*  ami  k'^n,  are  en- 
f\mei  in  shells,  have  the  [wiwcr,  after  (irnwini;  in  nil  their  or- 
naii  of  hcniictieally  sealini;  their  shells  till  the  rctnrn  of 
OMMiire. 

These  little  animaU  ditfcr  fnmi  the  Mnllnscans.  and  the  other 
rnoodmir  ( 'lasH.*!!,  by  tlie  rhaucres  of  tiM'ir  intof^ument :  they 
A»  am,  like  them,  when  their  advam-e  in  growth  requires  it, 
iMio  their  shells;  Init,  fixing  thcmselvt^  to  souk*  substance  at 
'^lad.lhry  move  their  limbs,  aiui  tin*  valves  of  their  old  shells. 
>nr  nnes  iieini;  already  lorrned  undernenth^and  thus  lofiyen- 
^t  their  eiu^'ia',  in  a  short  time  thev  cast  thc»se-of  the  whole 
^':  fif  all  tlK.*ir  limbs,  hairs,  |>lunM-s.  even  those  that  arc  in- 
*iabte  to  the  nake<i  eye.  AiiHincst  these  exuvia-  may  lie  de- 
fied, not  merely  the  cast  skin  of  the  external  p.-irts,  but  that 
^  Ik  utemal  also.  Them*  iiMMdts  follow  each  ottier  at  an  in- 
tcwalof  five  or  six  days,  and  it  is  not  till  after  the  third  that 
'keaaunal  has  acquired  the  reproductive  faculty. 

Inihr  antecnlent  eia.sse<(  of  the  animal  kinpiom.  which  were 
^p^:  li'i]  iiilinfiit.'iritK  ••!'  the  \\:ili  r.  wf  have  si.'cn  iki  instances 
M  aa^finUrastiiJC  their  skins,  or  iimlerL'^^int;  any  riietamor|»hi>- 
•»— *Mtlier  in  lh»*  niiinlwT  i»r  f«»nii  i»l'  tlirir  yixrl'i — in  their  pro- 
Ktii  to  iln-ir  aiiiilt  state.  Siine  tew  shell- fish,  indeed,  are 
M^led  If*  ca«t  tln-ir  shells,  ami  t'nnii  hiIhts.'  \nii  a  detrrre  of 
f^i^t  r»«im  iqioii  ihi»  tart.  Ill  I  lie  iSraiirhi(»|'His  h*iwever.  a 
tad  Qrm«*t.ini'ir]lHi>i«.  :i^  ^'^^H  ns  the  moult  just  descrilictl,  has 
»«C  l»e»-n  mtKCil  awl  n^onled. 

Ihr  yrHjiic  <»iM*^('t  the  i't/ci*fjif.  tliir  anirnal  liefore  mentioned 
M  tn  sna)«»;ru<,'  nf  the  Mi:;ar-|i'iiM',  whi-ii  first  hatched  have 
3Si'v  fmr  Wz^,  \\wiT  InhIv  is  nearly  rouml,  and  hiuc  no  tail, 
■b*-!*  J'-d  MulItT  lr»  mistake  tlium  for  s| cries  c»f  a  different 
S^.Q*:'  «fM^ii  at'ti*r\ianls  am»ther  ft^iir  is  ai'quired,  whieh  the 
mmt  aath«»r  reiranieti  as  a  sei'«»ml  L'eiiiis,'  and  so  it  proceeiis 
t^  It  a«Mifiie<*  the  )H'rl'«*i-t  tnnii  of  its  kind.  Nordmann  has 
itfrti  f^pmrn  of  :i  vi-r%-  reinarkaMc  l^TiM^an  |iarasite,*  which 
I  the  ficrch.  n'prescntin^  its  whole  pru^^ress.  from  the  egi; 
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to  the  perfect  insect,"  whinh,  like  the  Cyclops,  does  not  o&^lbe 
aJl  its  organs,  except  at  its  tast  metamorphosis. 

Our  progress  upwards,  as  far  as  we  have  at  oresenl  pn>- 
reeded,  has  been  a  irradual  advance,  forin  after  rorm  appew- 
iiig  updn  the  stage  of  animal  existence,  each  di sting iiished  by  4 
characters  indicating  an  elevation  as  to  raak  and  station. 
But  in  the  animals  amoncst  which  the  law  in  question  ob- 
tains, we  see  the  same  inaividual,  at  diRerent  periods  of  its 
existence,  assuming  a  higher  tone  of  character,  aiVd  of^en  en- 
dued with  organs  that  fit  it  for  a  more  extended  range.  Some- 
times, from  being  purely  aquatic,  it  becomes  a  denizen  of  the 
earth  and  the  air — or  of  earth,  air,  and  water  at  once— and, 
with  this  change  of  character  and  organs,  its  Creator  wills  it 
to  undertake  a  new  charge  in  the  general  arrangement  of 
fiinctions  and  duties. 

It  will  be  recollected  that  a  very  considerable  portion  of 
the  food  of  the  higher  creatures,  especially  the  birds,  is  derived 
from  animals  that  undergo  a  metamorphosis ;  and,  that  the  ma- 
jority of  these  in  their  first  stale,  are  more  bulky,  and  contain 
more  nutritive  substance  than  they  do  when  arrived  at  their 
last,  and,  therefore,  even  in  this  view,  circumstances  important 
to  the  general  welfare  may  arise  from  this  disposition,  and  va- 
riety  of  food  may  also  be  produced,  and  more  enjoyment  to 
the  various  animals  who  are  destined  to  hve  by  the  myriad 
ionaa  of  the  insect  world. 

Whether  the  higher  Orders  of  Crustaceans  under^  a  real 
metamorj-hosis  has  not  iieen  satisfactorily  proved.  They  are 
known  to  chiini;e  their  sheila  annually,  but  it  has  not  been  ob- 
served that  this  moult  is  attended  by  any  change  of  form,  w 
by  the  acquisition  of  new  locomotive  or  other  organs  In- 
sects, we  know,  after  their  last  Oionge.  do  not  increase  in  aiie; 
the  Crustaceans  are  found,  however,  to  vary  very  much  in  this 
respect.  Whether  a  different  law  obtains  amongst  them,  from 
what  takes  place  in  insects,  and  they  follow  the  Batrachian 
reptiles,  whichi  after  they  have  exchanged  the  tadpole  for  the 
frogr  grow  till  they  have  arrived  at  the  standard  of  their  re- 
spective species,  I  cannot  certainly  affirm;  but  reasoning  from 
analogy,  it  seems  more  probable  that  the  Crustaceans  should 
follow  the  law  of  animals  most  nearly  related  to  them,  and  be- 
longing to  the  same  primary  group,  than  that  they  should  copy 
the  reptiles,  animals  far  removed  from  them,  and  of  a  cem* 
pletety  different  organization. 

1,  3.     Lane,  Tia.  3.    Pupa,  Fia.  4.     Auf*, 
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'tiiKe  if  another  point  in  which  this  subject  of  animal  meta- 
morphoseri  mav  be  viewed.  Do  not  those  successive  changes 
in  toe  outwArd  form,  functions,  and  locomotions  of  so  many 
^■waIm  preach  a  doctrine  to  the  attentive  and  duly  impressed 
student  of  animal  forms,  and  their  history — do  they  not  synri- 
boUcally  declare  to  him,  that  the  same  individual  may  be 
clothed  with  different  forms,  in  different  states  of  existence, 
that  he  may  be  advanced,  after  certain  preparatory  changes, 
and  an  intermediate  interval  of  rest  ana  repose,  to  a  much 
inore  exalted  rank;  with  organs,  whether  sensiferous  or  loco- 
motive of  a  much  wider  range;  with  tastes  more  refined;  with 
an  intellect  more  developed,  and  employed  upon  higher  ob- 
jects; with  affections  more  spiritualized,  and  further  removed 
from  gross  matter? 

The  multiplication  of  these  creatures,  which,  like  the  Aphides, 
are  oviparous  at  one  time,  and  viviperous  at  another,  is  some- 
limes  parodiffious,  and  only  exceeded  by  that  of  the  Infusories. 
A  fenude  Cydops^  the  animal  before  alluded  to,  in  the  space  of 
three  montKs,  after  one  fecundation  which  serves  for  several 
soccessive  generations,  lays  her  cffgs  tens  times,  and  it  has  been  , 
calculated  that  from  onlv  eight  of  these  ovipositions,  allowing 
forty  for  each,  she  mi^ht  he  the  progenitrix,  incredible  as  it 
might  seem,  of  four  millions  and  a  half,  or  four  thousand  five 
hundred  millions!  !^    Another  animal  belonging  to  a  genus  of 
the  present  order,'  was  observed  by  Captain  Kotzebue  in  such 
myriads  that  the  sea  exhibited  a  red  strijx;,  a  mile  long,  and  a 
fathom  broad,   produced  by  a  species,  individually  viewed, 
scarcely  visible  to  the  naked  eye.     How  astonishing  is  the  re- 
riectiou,  that  in  so  stiort  a  space,  in  the  case  of  the  Cyclops,  a 
single  individual   should  be  gifted  by  its  Creator  to  fill  the 
waters  with  myriads  of  animated  beings,  supposing  a  single 
impregnated  female  at  first  to  have  been  the  sur\'iving  inhabi- 
tant of  any  given  pool  or  ditch.     Conjecture  is  lost  when  we 
meditate  upon  the  mysterious  subject     How  can  life,  as  ori- 
ginally imparted,  at  the  interval  of  a  few  months  be  so  multi- 
plied and  subdivided,  as,  that  such  infinite  shoals  of  beings 
shall  each  have  a  share  in  the  wonderful  bequest     But,  when 
we  reflect  that  an  Omnipresent  Deity  is  everywhere  mighty 
in  operation,  working  all  in  all,  and  that  he  guideth  all  the 
powers  of  nature,  as  the  rider  guideth  the  horse  upon  which  he 
sitteth,  to  answer  the  purposes  of  his  providence;'  we  may 
easily  conceive,  that  under  his  superintendence  the  thing  may 

1  LAtreiUe  Cwrs  ITEntomclagie,  I  431.  3  Coknw. 

3  1  Cor.  zii.    6.    Pt.  IxfiiL  4,  33. 
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be  accomplished,  though  how  it  is  accomplished,  must  always 
remain  an  unfathomable  mystery. 

These  powers  of  multiplication  are,  however,  given  to  these 
creatures  for  a  wise  and  beneficient  purpose.  They  themsdves 
afford  a  supply  of  food  to  a  variety  of  creatures — to  numeroitt 
aquatic  insects,  even  polypes  and  worms;  and  to  many  fishes 
and  birds,  by  whom  their  numbers  arc  hourly  and  ereatly 
diminished.  As  the  stagnant  waters  likewise,  in  which  thej 
abound,  are  apt  to  be  dried  up  in  the  summer  season,  manyrf 
them  probably  perish;  but,  in  some,  animation  may  be  sui- 

rinded  till  the  places  they  inhabit  are  again  filled  with  water, 
have  found  the  little  animal  described  by  Dr.  Shaw,  in  the 
Linnean  Transactions^  as  the  Cancer  Stagnalis  of  LinD§,  in 
horsehoof  prints,  in  the  spring,  then  filled  with  water,  but  which 
had  been  previously  quite  dry. 

The  finny  tribes  of  the  world  of  waters  seem  more  partico- 
lariy  exposed  to  the  invasion  of  parasitic  foes;  as  far  as  they 
are  known  there  is  scarcely  a  fish  that  swims  that  is  not  infested 
by  more  than  one  of  these  enemies ;  even  the  miehtiest  moo- 
sters  of  the  ocean,  the  gieantic  whale,  the  sagacious  dotpMOf 
the  terrific  and  all-devounng  shark,  cannot  defend  themselves 
from  them.  Where  they  abound  they  doubtless  genente 
diseases,  and  are  amongst  the  means  employed  by  a  watchfbl 
Providence  to  keep  within  proper  limits  the  inhabitance  of  the 
waters ;  and  probably  there  are  other  benefits  which  our  im- 
perfect knowledge  of  their  history  prevents  us  from  duly  appre- 
ciating, that  are  conferred,  through  these  animals,  upon  the 
oceanic  population.  Their  prevalence  upon  the  predaceous 
fishes,  as  was  before  observed,  may  tend  to  diminish  theirravages 
by  lessening  their  activity  ;  while  to  those  of  a  milder  charac- 
ter, within  certain  bounds  and  under  certain  circumstances, 
they  may  be  beneficial  rather  than  injurious. 

Of  this  description  is  the  tribe  of  Lenieans,  above  alluded  to 
as  intermediate  between  the  Branchiopod  and  Popcilopod  Ed- 
tomostracans ;  of  which  I  cannot  select  a  more  interesting 
species  to  exemplify  the  adaptation  of  the  structure  to  the 
instinct  and  functions,  than  one  described  and  figured  by  Dr. 
Nordmann,  under  the  appropriate  name  oi  Adheres  Percartm} 
or  Pest  of  the  Perch, 

This  animal,  like  the  Branchiopods,  is  found  in  fresh  water, 
where  it  attaches  itself  to  the  common,  and  another  species  of 
the  perch  genus,*  and  takes  its  station  usually  within  the 
moutn,  fixing  itself,  by  means  of  its  sucker,  in  the  cellular 

1  A^xfinvn^  Annoying,  2  PercaJtuviatUU  and  P.  Uukftna, 
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nenbrane,  wo  deefily  that  it  cannot  diicngape  itaelf,  or  be  ex- 
Tscled  by  vilcroal  'force,  without  rupturing  tlic  lo  called  arms, 
tax  arc  attached  to  ihc  sucker,  ana  leaving  it  Ix^hind.  The 
losnal  often  fixcii  itself  lo  the  |Milale,  and  even  to  the  tongue. 
rifte  armi'  take  their  rise  at  the  base  ut  the  ce|ihak)thorax— as 
Jie  pan  consist ini;  nf  head  and  thorax,  not  separated  by  a 
MUirr»  is  ralk*d — where  they  are  very  robust  und  thick,  but 

J  taper  towards  the  oi}ier  exta^mity.  a  sinirle  sucker,"  com- 
lo  both.  ht?inf;,  as  it  \\vn\  horiked  to  them.  These  arms 
ire  bent  nearly  uito  a  circle,  surrounding  the  cephalothorax. 
lad  the  sucker  is  in  front  of  the  head:  their  substance  is  carti- 
iifinous,  and  tlR*y  re|ir>s«!  in  the  same  plane  with  the  head : 
we  may  cnnjecturf*  that  the  animal,  when  fixed  ami 
m  suction,  hi*^  clusi*  to  the  |)art  where  it  has  taken 

rti  station.     Wht-n  wt nsidcr  that  these  predac(*<)us  fishes 

«Aea  gon^  their  pn-y.  sivullitwinfr  it  entire,  we  si^  how  iR*ces- 
«ry  It  was  that  *}\\t  |ianisiii-  sh«Hild  U^  thus  fitted  to  fix  itself 
innlr,  and  mot  itself,  as  it  were,  that  it  may  be  enabled  to 
withstand  tlu*  pn*ssure  :ind  violent  action  of  tlie  bodies  that 
{•■orer  it.  for  the  palate  and  tongue  of  a  Perch  must  be  a 
pnikxis  station.  Thiss  piirp<>s4.>  seems  further  aided  by  a  (|uuii- 
Utr  of  sali\'a.  usually  foriiM'd  around  it. 

These  |«*ls  of  the  (n'n'h  an*  lliemstrlves  subject  to  the  in- 
'mmns  sihI  aniK^vanci*  of  :ininials  still  nion*  minute  than 
''aTii«*iii'4.  A  -iiiiall  sj  •nits  of  initf: '  makes  tlicni  its  prey. 
u^  uheri  the  >.ili\:i  iiki  iMinfiniicil  i«i  n.'iiuived.  ihev  are  often 
taul  qiiiie  ri»\rp'<l  hv  a  .s|k-«'u's  i-f  Infusorv  lie  lunging  to  the 

nn:%  i'-rf/i  .  liii. 

TV  Ti0'\\  t  >r»liT.  ifii-ltidifi'T  :ill  ihc  m*iruf  Ijiilomostracuiis. 
■..I  Di»l  iit-tai!i  u*  ItifiL'.  T(m*  lirsl  M-i'tnui  consists  of  a  sinijle. 
*^  »':r\  rcrijiirkahlf,  i!«'iiu*«.  !he  t\iif  i*i  which  i^  the  ,\ltm**cu' 
^  hJvjfhrmtii  r»f  LiriiM".*  In  ihc  SVr^X  Indies  it  is  railed,  hv 
*i.v  (if  •  fniiH  ii<-«'.  the  knti''inif»,:Mul  k  fnimd  in  tlH*  si'a4  liolh 
^  the  E.i*T  .-ifi'l  \Vt>t  frnrii  the  eipiatiir  \i*  the  lOlh  dei:.  i»f 
*ijti*ir.  TJh'  s}--cii«s  are  tc\*.  and  near  lo  eai-h  ••tjier.  They 
^fcrwideU  rn'fli  in  llicir  ehare'li-rs  :iiiil  form  Irom  evervolher 
'  ni«ta<  can  tnU*.  Like  lh«'  i'ifriptii»s^  they  ha%'e  ini  ilistinct 
^-yi:  ih' ir  crii**?  i«i  (li\iili'ii  inf«*  two  )mrtii'ii<i.  the  antfrior 
^Hbrariii:;  the  |<»«:enrir.  and  \^'miz  ternnnatol.  like  the  Kays 
^  »hj<-h  t^H'V  i>p'*u'iit  an  :iii:il«'L'v.  hv  a  lt>n&!  auL'ular  tail. 
iVy  have  lii»ih  ciiniiMninii  luni  yimyl-  eyes:  the  ljrs»t  are  ?*itii- 

;   r^'t  IX.  K:..  Vr. ^.  •,•    I'. .'  ii...  r,.d. 

1     fi^mmsm*  9fa**ru  uimt.  t     /.umiiiu.— Mull. 
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ated,  one  in  the  middle  of  each  lateral  ridge,  usually  under 
the  spine  on  the  outer  side;  the  second,  or  simple  eyes,  are  on 
each  side  of  the  intermediate  ridge,  where  it  begins:  tb^e  last 
are  very  minute,  and  not  easily  discoverable.    The  under  side 
of  the  shield,  or  anterior  portion  of  the  crust,  is  deeply  hollowed 
for  the  reception  of  the  bt>dy,  and  the  cavity  is  marked  out 
anteriorly  by  an  emarsinate  ridge,  which  gives  it  something 
the  appearance  of  the  nooded  serpent    Some  of  them  attain 
to  a  large  size,  the  species  found  near  the  Molucca  Islandi 
being  sometimes  two  feet  in  length. 

The  head  in  them,  as  in  the  Arachnidans,  seems  suppressed, 
or  to  merge  in  the  thorax,  which  also,  as  in  that  Class,  oears  the 
eyes,  the  outer  pair  corresponding  with  those  of  certain  Crosta- 
ceans  in  which  they  are  sessile,  and  the  inner  pair  being  like 
those  of  the  Arachnidans,  but  they  have  neither  the  oral  oi]gaiis 
nor  the  legs  of  the  Class  just  named.  la  fact,  these  animali 
seem  to  stand  in  much  the  same  position  amongst  the  EntXK 
raostracans,  that  the  Cephalopods  do  amongst  the  MoUoscani* 
and  moreover  as  giants  amongst  pigmies.  Time  will  probtUy 
throw  more  light  upon  these  singular  works  of  the  Creator. 

Their  most  remarkable  organ  is  their  iaH,  which  is  probtb^ 
of  considerable  service  to  them  in  their  locomotions.  It  if 
shaped  like  a  stiletto,  and  is  so  extremely  sharp  at  the  extremity« 
that  it  will  easily  pierce  the  flesh,  and  may  perhaps  be  used 
by  the  animal  as  a  weapon,  as  it  is  said  to  be  by  the  Indians; 
it  is  so  articulated  with  the  j)osterior  piece  of  the  crust  as  to 
move  with  more  ease  upwards  and  downwards  than  laterally, 
('omparing  the  small  body  with  the  vast  volume  and  levity  of 
the  crust  which  covers  and  protects  it,  and  considering  that  the 
animal,  as  M.  Latrcille  has  remarked,  passes  the  night  with 
its  anterior  half  out  of  the  water,  we  may  conjecture  that,  by 
the  depression  of  the  tail,  it  may  be  elevated  in  part  above  the 
water,  and  remain  stationary.  By  a  slight  incliuiition  on  either 
side  it  probably  also  helps  to  steer  it,  and  as  it  is  ciliated  at  the 
])ase,  like  the  natatory  legs  of  a  Dyticus,  it  may  be  of  some  use 
in  swimming.  The  legs  are  all  armed  with  pincers,  like  those 
v)f  a  crab,  from  which  it  seems  evident  that  it  is  predaceous. 
and,  from  their  small  size,  that  its  prey  must  consist  of  minute 
animals. 

The  whole  of  its  structure  appears  calculated  to  give  the 
king-crab  more  than  usual  buoyancy,  the  reasons  of  which  ♦ 
when  its  history  is  better  known,  will  be  more  fully  understood  ? 
and  the  Power,  Wisdom,  and  Goodness  that  every  where  flashi 
n|X)n  us,  when  we  consider  animal  structures  and  their  adapta^ 
lion  to  their  habits  and  instincts,  when  fully  investigated,  will 
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9  Mtf  appreciated.  It  is  said  that  this  creature,  amongit  the 
ickat  J^jaoete*  was  the  symbol  of  the  zodiacal  sicn  Cancer. 
The  anunah  beloiigiDg  to  the  second  section  of  the  Puecili- 
idi  difler  from  all  tm  rest,  b^  the  manner  in  which  they  take 
Mr  food.  They  are  parasitic  u|K>n  ('etaceans,  fishes,  some 
aolea,  and  Crustaceans,  whose  juices  they  imbibe  by  suction. 
bejr  are  often  fixed  to  the  gills  of  these  animals,  but  nothing 
vmer  interestine  is  known  of  their  history.  Some  have  two 
og  juisiieJ  tails,  like  ephcmenp,*  and  othm  are  distinguished 
f  a  remarkable  lateral  elongation  of  the  thorax.*  Some  fix 
■maelves  to  their  prey  by  means  of  suckers,  terminating  their 
nA  pair  of  \f0gt9*  which  the  remainder  have  not 
The  obaervation  of  L>r.  Von  Baer,  quoted  in  a  fonner  part 
r  Aia  work,*  that  the  lowest  grades  of  the  animal  kingdom 
the  knuiing  types  of  the  various  organizations  it  con- 
fior  reasons  before  alluded  to,  would  almost  justify  the 
jist  io  assigning  to  the  Entromostracans  a  plac^  amongst 
hi  bisiories^  But  the  subject  of  centres^  in  that  kingdom* 
■rihigfcrth,  as  it  were,  rays  in  different  directions,  andlead- 
B|  ID  various  forms,  requires  ver^  deep  and  minute  investiga- 
*"  ~  aad  abuodant  proof,  before  it  will  be  safe  to  adopt  i^  as 


I  enigma,  9  Niemik^. 

9  AffmimB.  4  Ante,  p.  179. 
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We  are  now  arrived  at  a  Class  of  animals,  in  which  the  or- 
gans of  locomotion  ftsaume  a  new  and  more  perfocl  fbnn,  cor- 
res}H>nding,  in  some  measure,  with  those  of  many  of  the  ver- 
tebrated  animals.  The  advance  in  Blmcture,  hitherto,  from  a 
mouth  surrounded  by  organs  like  rays,  serving  various  distinct 
purposes,  and  by  ditfcreut  means  contributing  to  tiie  nutritioii, 
respiration,  and  motions  of  the  animal,  has  been,  by  certain 
inarticulate  organs,  more  generally  distributed  over  the  body, 
but  still  in  a  radiating  order;  as,  for  instance,  the  tentacular 
sockers  of  the  Stellehdans  and  Echinidans,  which  they  use  in 
their  locomotions,  and  for  prehension,  as  well  as  the  purposes 
just  named.  In  the  Entomostracans,  as  we  have  seen,  the  legs. 
though  jointed,  are  very  anomalous,  assume  various  forms,  and 
are  applied  to  sundry  uses ;  in  the  sole  instance  of  the  king- 
crab,  they  take  the  articulations  of  those  of  the  Crastaceans,  in 
which  we  may  trace  the  general  structure  of  the  legs  of  the 
other  Classes  of  Ccmdy lopes. 

But  as  I  shall  have  occasion,  in  a  subsequent  chapter,  to  give 
p  concentrated  account  of  the  gradual  development  of  the 
organs  of  locomotion  and  prehension,  from  their  first  rudi- 
ments in  the  lowest  grades  of  the  animal  kingdom  to  their 
state  of  perfection  in  the  highest,  I  shall  not  here,  therefore, 
enlarge  further  upon  the  subject,  than  by  observing,  that,  in 
most  of  thei)ecajwdCruslaceana,  the  anterior  legs  are  become 
strictly  arTRs,  terminating  in  a  kind  of  didactyle  hand,  consist- 
ing ofalargejoint,incrassated  usually  at  the  base,  and  furnished 
on  its  inner  side  with  a  smaller  movable  one,  constituting  to- 
gether a  kind  of  finger  and  thumb,  with  which  it  is  enabled 
to  seize  firmly  and  hold  strongly  any  object  that  its  inclinations 
or  fears  point  out  to  it  This  band  we  called  the  chela  or  claw, 
or  more  properly  pincers,  of  the  lobster  or  crab.  We  find  it  also 
in  the  scorpion  and  book-crab,'  which,  on  shore,  are  in  some 
sort  analogous  to  the  long-tailed  and  short-tailed  Crustaceans, 

1  CMiftT. 
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^  »hfierf  ami  crabs  of  the  waters.     This  structure  of  the  hand, 

in  !h**^*  <"ri*atun*!(,  is  |Mirticiilarly  fitted  to  their  wants  and  situ- 

^t;<>a.    A  hanii  hke  out**,  consisting!  of  a  «|uadruple  set  of  fingers 

ind  in  iippfisitc  thuiiili.  In  (>o  of  sutlicieiit  |io\ver  for  their  pur- 

>j«c4,  MiiMt   In*  so  ili*(|>rii{H»rtitinrd  to  their  size,  as  to  Ih:  an 

.n'-uiithniiH-c  r.'it^HT  llian  a  useful  instriiinent  of  prehension: 

iWx  as  now  con«iiru(*tu(l,  it  lias  the  rei)ui«>ile  stnMi«^th  f(»r  tiM* 

liiq^ises  of  till*  animal,  without  iMMn^  iiispru{Hirti(>ned  to  its 

»^.  ami  in«'(»nvi*iiiciit  fi»r  In  use.     Tlius  we  see  how  nicelv 

"Tery  tliin'j  is  i:a|('i dated  and  adjusted  hy  Supa'nie  Wisdom. 

^^tiw  nature  aritl  I'lP'urn^faurcs  Mffvcry  animal  form. 

But  tliese  (Treat  riaw*t  ar*.'  hy  no  means  universal  amongst 
'>be i 'rusta*'ean.<.  In  siimi*  the  rjaws  are  «'er}'  small,  hut  tht- 
Kfliis  often  mudi!  up  l«i  tliest-  hy  an  inerease  as  to  number,  S4» 
'Mil'  :tM.*v  ranrKit  lav  Imjii  nf  larue  animals,  th(*v  can  seize. 
t!!nesanie  tiriif.  srveral  Mitall  ones.  \Vc  have  sc*en  that  in 
(te  kiiic-f*rali  all  thf  ie^'s  have  these  prehens(»ry  claws,  and 
ttirv  virv  in  numlier  in  manv  nf  the  smaller  (Vustaceans.  a^* 
U*  f^irifnp.*  prawn.'  paMiiI«.\'  «\:c.  The  loreleir  of  some  of 
'•bear  has  prehensonk'  claws,  that  are  farmed  like  the  niandibles 
■r ''hf iKreres  of  spider>  ami  the  arms  of  the  Afaiitis — whem-*- 
thev  ap?  called  manti<<-f-r.'ilis.     Insti.'ad  of  a  forceps.  consistin«r 

'^  a  fuijfr  ami  thumb,  (I law  that  arms  the  extremity  of 

V--;r  ;*  liihii.fl  i!«iwii.ar«|pf«:\«'d  iritoa  chnniielof  the  shank. 

i.'i  ■.•  •  •  !r"r:i  lii^l'ii-aiinn  !•.  a  I»".!h.  or  si-iue,  at  the  base:  ihi* 

*''..  ■'..'•■  r;  1%  Ih-  x»'«  II  III  till-  -lirimi'. 

T  ■  •  T'    :»   i'j"!l!'r  i';ri-i,';i'.r:iii'r.  ii>!iir/nishiiiir  till*  d«'ra)«Hl. 

••:  .f     ,   ..ni  I  >:;-•  !»"iii^.  !'i.i?  i«  ;•■•  '.liar  Ti.  tlifiii.  ihi-ir  evt-^ 

•  :1 .' ■  il     p'»!i  ii.inii'M   l""i«.'.iiK*.  «.!.  ihat  wliiii  tln-y  want  ti- 

''      r*   a:.ii  •  vaMiif  wliai    j  ii-^i^   ar"i;ijil  iIp'mi.  tln-y  ran  wn- 

•-    .'■  !\    '  r*  f  I    ill- *•■    •'!::. iUn.   afid    *■    lT'mtIv   fniarj;*'   l|i'';r 

■ 

'!  \>:«ri.  I'liT  vh'ii   lln'\  liav*-   r'?ip«l   t«»  !h«'ir  rrip'al^ 
.1-.  .;•  *  »'!  ih'*  P-'k"*.'*!  Ill  !»•  rr.  .\i  ^  that  tliev  lia\r  ti'riiit'fj. 

■ 

■  •  ■.  ■        :  \ :  •••  iii«'!ii  III   ri'j"*!*?*,  in   i  ''a\itv  proMiied  tor  lIufTi 

■■     r  <       .'.•■'.  ;•!  'Ill-  !j'ail. 

A  ..  ;-  .  •"■  .  \\  !:■ '  ri'.t'*  an  »'\  !■  i'\ I  r  1 1 ;*■*«■  i"p  aliir*'*.  w  n\  J* 
•'*.•  *  '  ■•  :•  ••iNil  airiliiLM'.il  l"iiii».  p-;  r'-^'i.'ifji:  '•urni'  nt:"''*- 
"  '■  •.:.  .  ..'•  ••!  '\i»'  -afiir  Siili-\:!jL'«lo:i  .  'Ihu*  a  lari/i-  nu:i  Ut 
'■''*•  •:.«t.:._*i.i*'i' •!  I'\  till- ^li"r'iif*'»  i-f  i!p- r  laiU.  wi*-  <;ciA.«. 
■  ^"*n'.  r  'u  irt  :!»•  :r  piri».:r»''^jvi'  ami.  la*''ral  iiiitifin<  i!;i! 
•  ''rTi.  .-i,--i\  ;i-:  a^^i'in^'hirij'   J'"!  liiliianei-  tn  ir,:iiiv  Ara'  'mi- 

»^*.  •"  .  ••  ifi.iliijui^  ^pidiTs.  airi  oTht•^^    ili  liai.j.an- :*  ai  ■!. 


■.  1 


r 


'n/  n  r«i4.-  irn 
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amongst  the  long-tailed  tribe  the  lobsters,  one^  very  accurately 
represents  a  scorpion,  and  another  a  mantis." 

We  have  seen  fiie  same  tendency  in  the  Anndidans  to  ap. 
preach  or  imitate  terrestrial  forms,  as  if  the  marine  and  aquatio 
animals  "were  anxious  to  quit  their  fluid  medium,  and  to  become 
inhabitants  of  the  dry  land.    The  animal  living  on  shore  and 
in  the  woods  at  St.  Vincent,  taken  for  a  Moiluscan  by  Mr. 
Guilding,'  appears  almost  like  a  creature  that  had  succeeded 
in  such  an  attempt. 

All  these  resemblances  and  approximations  show,  that  the 
^preat  Creator  embraced  at  one  view  all  the  forms  to  which  he 
mtended  to  give  being,  and  created  no  individual  without  fur- 
nishing it  with  organs  which  give  it  some  relation  to  others ;  or 
90  moulding  its  outward  form,  as  to  cause  it  to  represent  some 
others  to  which  it  is  clear  it  is  not  brought  near  by  any  charac- 
ters, common  to  both,  that  indicate  afhnity.  Wnat  can  tnore 
evidently  and  strongly  manifest  design,  and  that  of  a  mind  ood- 
prehending  simultaneously  the  whole  world  of  created  beiwi 
than  thus  to  concatenate  all  link  to  link  and  wheel  witkio 
wheel,  through  all  their  intricate  revolutions  and  ramificationi 
connecting  and  connected,  and  all  the  while  reflecting  othen 
of  a  higher  or  a  lower  grade  with  mimic  features?  this  shows 
the  hand,  the  art,  the  wisdom,  the  power,  and  the  goodness  of 
that  unfathomable  depth  and  immeasurable  height  of  Deity, 
which  comprehends  all  things  and  is  comprehended  by  none; 
and  to  whom  all  things  owe  their  being,  and  their  form,  and 
their  organs,  and  their  several  places  and  functions. 

The  general  characters  of  the  present  class  are — 
Body  apterous,  covered  by  a  calcareous  crust,  divided  into 
segments.  Legs  jointed,  10 — 16.  Mouth  composed  of  a/m. 
tongue,  a  pair  oimandibles,  often  bearing  a  feeler,  and  two  pairs 
of  maxillce,  covered  by  maxillary  legs.  Spinal  chord  knotty, 
terminating  anteriorly  in  a  small  brain,  A  heart  and  vessels 
for  circulation.  Respiration  by  gills. 
TJiese  are  divisible  into  five  orders. 

1.  Decapods.     Gills  situated  under  the  sides  of  the  shell. 
Ten  thoracic  legs.     Eyes  on  a  jointed  footstalk. 

2.  Stomapods.  Gills  attached  to  five  pairs  of  appendages, 
or  spurious  legs,  under  the  abdomen.  Eyes  as  in  the 
Decapods. 

3.  L(Bmipods.    No  abdominal  appendages.    Eyes  sessile. 

1     T%ala9Bina  Scorpioides.  3    SquiUa 

'  3    See  p.  187.  Plate  VIII.  Fio.  1. 
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4k  Jbmphipods.    Head  distinct    Eyes  sessile. 

6.  hopoas.    Head  distinct    Eyes  sesail^     Legs  simple* 
equal.  '^ 

1.  Decapods.  This  order  naturally  resolves  itself  into  two 
tectioiiSy  viz.  Tha  short-tailed  Decapods  or  Crabs^^  which  have 
their  abdomen  folded  under  the  trunk;  and  the  long-taifed 
Decapods  or  Lobsters^  Cray-fish,  &c.,'  whose  abdomen  is  al- 

m  extended 

Writers  on  the  Crustaceans  usually  begin  with  the  short- 
tailed,  and  then  proceed  to  the  Ions-tailed  Decapods,  and  this 
anrangement  seems  natural,  when  uic  transit  is  to  those  with 
settile  eyes,  such  as  the  locust-crab ;'  but  yet,  when  we  con- 
sider how  nearly  related  to  the  spiders  the  former  animals  are, 
and  that  in  the  latter,  though  the  head  is  not  formed  by  a  dis- 
tinct suture  dividing  it  from  the  thorax,  yet  its  contour  is 
sCroofflj  marked  out  externally  by  an  impression,  and  inter- 
naOv  DV  a  ridge,  at  least  in  the  lobster  and  cray-fish, — it  seems 
as  if  the  two  tribes  should  form  two  parallel  lines,  and  pit>«> 
ceedt  side  by  side,  towards  the  Arachnidans  and  Myriapods. 

I  shall,  however,  follow  the  usual  plan,  and  give  now  some 
account  of  the  crabs.  Of  these,  none  are  more  remarkaUe 
than  what  have  been  denominated  land-crabs,  from  their  usu- 
ally living  on  shore,  and  making  for  the  sea  only  at  certain 
seasons.  Of  the  most  noted  species  of  these  I  have  already 
given  a  full  account  ;*  but  I  shall  here  notice  some  others,  having 
the  same  habits,  that  will  interest  the  reader.  Aristotle,  long 
ago,  noticed  a  crab  of  this  description,  found  in  Phoenicia,  under 
the  name  of  the  Horseman,*  which,  he  says,  runs  so  fast  that 
it  is  not  easy  tct  overtake  it.^  Olivier  found  this  account  true 
of  those  he  saw  on  the  coast  of  Syria ;  and  Bosc  observed  a 
species^  in  Carolina,  which  he  had  some  trouble  to  overtake  on 
horseback  and  shoot  with  a  pistol.  These  horsemen  crabs  are 
found  only  in  warm  climates,  where  they  inhabit  sandy  spots 
near  the  shore,  or  the  mouths  of  rivers.  They  make  burrows 
in  the  sand,  to  which  they  retreat  when  alarmed,  and  in  which 
they  pr.ss  the  night 

Another  kind  of  land-crab*  is  distinguished  by  the  extraor- 
dinary disproportion  of  its  claws ;  one  of  them,  sometimes  the 
left  and  sometimes  the  right,  being  enormously  large,  while 


1  Braehyuri.  2  Maenuri, 

3  Orchetia  litterea.  4  See  above,  p.  66. 

5  Iftfttvi,    Or.  6  Hi$t.  Anim,  L  iv.  c.  2. 

7  Ocmde  Hippfus,  probablj  Cmneer  Cur$9r,  L. 

8  oAatimmt  vocant. 
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the  other  is  very  small,  and  oTten  concealed,  so  that  the  ani- 
mal appears  single-handed.     This  formation,  however,  is  not 
without  its  use — ^for,  when  retired  into  its  burrow,  it  employs 
this  large  claw  to  stop  up  the  mouth  of  it,  which  secures  it  jfran 
intrusion,  and  this  organ  is  in  readiness  to  seize  such  animab 
as  form  its  food  and  come  within  its  reach.     They  have  the 
habit  of  holding  up  the  great  one,  as  if  they  were  beckoning 
some  one ;  but  this,  doubtless,  is  an  attitude  of  defence.  These 
crabs  live  in  moist  places,  near  the  shore.     They  attack,  in 
crowds,  any  carrion,  and  dispute  the  possession  of  it  with  the 
vultures :  they  do  not  willingly  enter  the  water,  except  when 
they  lay  and  hatch  their  eggs,  and  it  is  conjectured  that  their 
younff  are  for  some  time  entirely  aquatic.     One  kind  of  them,' 
which  forms  numerous  burrows,  remaining  in  them  during 
three  or  four  months  in  the  winter,  usually  stops  them  up,  so 
that  the  animals  are  obliged  to  re-open  them  when  the  warmth 
of  the  vernal  sun  bids  them  come  forth  again  from  their  winter 
quarters.     They  are  devoured  by  numerous  animalsy-'^-otten, 
bears,  birds,  tortoises,  and'other  reptiles,  all  prey  upon  thenu 
but  their  multiplication  is  so  excessive,  that  there  seems  no 
sensible  diminution  of  their  numbers. 

The  next  tribe  of  Decapods  are  the  long-tmled  ones,  which 
do  not  fold  their  abdomen  under  their  body.  This  part  is 
usually  furnished  at  the  cxiremity  with  several  plates,  which 
the  animal  expands  so  as  to  form  a  fan  of  five  or  six  leares; 
they  are  easily  seen  in  the  common  lobster,"  like  the  tail  of 
birds — they  arc  useful  to  the  animal  in  its  passage  through  an 
element  that  requires  to  be  moved  by  organs  of  a  firmer  con- 
sistence than  feathers.  The  lateral  ones,  in  the  species  jusl 
named,  having  a  kind  of  articulation,  so  that  they  can  be  par- 
tially depressed,  and  push  against  the  plane  they  are  moving 
upon ;  they  do  not,  like  the  crabs,  quit  the  water,  and  are  some 
of  them,  as  the  cray-fish,^  fresh-water  animals. 

I  shall  begin  with  a  tribe  which,  in  some  degree,  connect 
the  crab  witii  ihc  lobster — these  are  what  are  denominated 
Hermit'Crabs* whose  abdomen  being  naked,  and  unprotected 
by  any  hard  crust,  their  Creator  has  given  them  an  instuict, 
which  teaches  them  to  compensate  this  seeming  defect,  by 
getting  possession  of  some  univalve  shell,  suited  to  their  size, 
which  becomes  their  habitation,  and  which  they  carry  about 
with  them  as  if  they  were  its  proper  inhabitants.    These  crabs 

I  (r.  Pugillator.  2  Aslacu*  GammaruM. 
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are  particularljr  formed  for  the  habit*  that  cUftinguiahes  theok 
Tbeir  naked  tail  has  a  tendency  to  a  spiral  Gonvo)iition,.fittio|[ 
tham  to  inhabit  spiral  shells,  which  they  usually  sdect  for  their 
mansioo»  thoogh,  from  recent  observations,  it  has  been  found 
that  any  univalve  will  answer  their  purpose.  Their  tail  is 
tonninated  by  an  apparatus  of  movable  and  hard  pieces/  which 
appear  intended  to  enable  the  animal  to  fix  itself  more  firmlv 
in  the  spire  of  the  shelL  Usually  the  right  hand  claw,  which 
if  diaengaged  from  the  shell,  is  double  the  size  of  the  other 
wUch  is  not,  and  is  that  which  is  most  employed;  but  in  nar- 
law-mouthed  shells,  such  as  the  volute,  in  which  Freycinet 
Ibond  one,'  both  claws  arc  disengaged,  and  are  of  equal  sise. 
The  reason  of  this  formation  is  evi&nt.  The  fourth  and  fifth 
pairs  of  lees'  arc  much  smaller  and  shorter,  than  the  anterior 
ones,  theyliave,  below  the  claw,  a  piece  resembling  a  rasn, 
wkich  appears  formed  to  assist  them  in  moving  in  the  shell, 
whether  they  wish  to  move  outwards  or  inwards,  and,  on  one 
sida,  they  have  a  series  of  egg-bearing  appenda^es.^  This 
whole  structure  proves  that  they  arc  formea  with  uiis  particu- 
lar Tiew  of  inhabiting  the  shells  of  a  very  different  tribe  of  ani- 
mals. Spme  of  these  hermit-crabs,  for  there  are  several  species 
of  them,  may  be  called  terrestrial^  while  others  are  aquatic.  In 
some  of  the  Indian  isles»  the  shores  are  covered  with  them. 
When  the  heat  is  most  intense,  they  seek  the  shelter  of  the 
dirubs,  and  when  the  freshness  of  the  evening  breathes,  they 
nm  about  by  thousands,  rolling  along  their  shells  in  the  most 
grotesque  manner,  jostling  each  other,  stumbling,  and  produ- 
cing a  noise  bv  the  shock  of  their  encounters,  which  announces 
their  approach  before  they  appear.  When  they  perceive  any 
danger,  they  hastily  conceal  themselves  in  any  ready  made  holes 
they  meet  with,  or  under  the  roots,  or  in  the  trunks  of  decayed 
trees,  seldom  making  for  the  sea,  how  near  soever  they  may 
be.  At  Guam,  a  very  large  species  frequents  forests  more  than 
a  mile  from  the  sea;  and  in  Jamaica,  another  species,  called 
there  the  soldier,^  has  been  found  in  great  quantities  on  eleva- 
ted izround,  more  than  four  leagues  from  it. 

The  common  species*  is  aquatic^  and  usually  inhabits  the 
whelk;  it  is  stated  annually  to  leave  its  shell,  at  the  time  of 
its  nK>ult,  and  after  this  great  crisis  is  over,  to  seek  another 
suited  to  its  increased  magnitude.  Aristotk;,  Belon,  and  others 
affirm  that  these  animals  quit  their  shell  to  seek  their  prey, 

1  Ibid^  2.  a,  a,  a. 

2  PmguruB  clibanariuB.    Sec  Plate  X.  Fio.  2. 

3  md,bb,ce.  4     Ibid,  d,  d,  d,  d. 
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and  that  when  dan^r  thlreatens  them,  they  retreat  to  it  back- 
wards, but  observations  have  not  been  made  by  modem  authon 
which  confirm  this  statement  Their  sexual  intercourse,  how- 
ever, could  not  take  place  without  their  first  leaving  their 
mansion. 

Why  our,  so  called,  hermits  are  gifted  with  this  singular  in- 
stinct, is  not  easy  to  conjecture.  Many  other  creatures  make 
use  of  houses  that  they  had  no  hand  in  erecting,  as  the  beei, 
the  cuckoo,  and  sometimes  the  bear,  &c. ;  but  I  do  not  icloolkct 
any  that,  as  it  were,  clothe  themselves  with  the  cast  garmenli 
of  other  animals.  Providence,  besides  the  defence  of  tbdr 
otherwise  unprotected  bodies,  has  no  doubt  some  object  of  im- 
portance in  view  in  giving  them  this  instinct  Peniaps  they 
mav  accelerate  the  ^composition  of  the  shells  they  mfaabit, 
and  cause  them  sooner  to  ^ive  way  to  the  action  of  the  at- 
mosphere; and  as  all  exuviae  may  be  termed  nuisances  ani 
deformities,  giving  to  these  deserted  mansions  an  appearanoeof 
renewed  life  and  locomotion,  removes  them  in  some  sort  fion 
the  catalogue  of  blemishes.  By  this  physical  hypocrisy,  of  at> 
suming  the  aspect  of  a  difierent  animal,  which  is  known  as  not 
having  powerful  means  of  destruction,  diese  creaturea  may  do- 
ceive  the  unwary,  and  make  them  their  prey,  which  if  tliej 
wore  the  livery  of  their  own  tribe,  would  be  on  their  guard  av 
escape  them. 

Next  to  the  Hermit-crabs,  or  rather  Hermit-lobsters,*  conw 
a  very  interesting  genus,  which  might  be  denominated  TVee- 
hbsters,  from  the  singular  circumstance  of  their  quitting  the 
sea,  like  the  Climbing-perch,"  and  in  the  night  ascending  the 
cocoa-nut  and  other  palm-trees,  for  the  sake  of  their  rrait 
The  species  which  manifests  this  remarkable  instinct  is  gig&n- 
tic,  and  must  exhibit  a  striking  spectacle  when  engaged  in 
ascending  the  stem  of  a  cocoa-tree ;  but  Mr.  Cummings  ob- 
served its  proceedings  in  the  Polynesian  Islands  where  tw  sair 
it  ascending  the  palm-trees  and  devouring  their  fruit     I  have, 
in  a  former  chapter,*  stated  that  the  Climbing  perch  ascends  the 
fan-palm  in  pursuit  of  certain  Crustaceans,  perhaps  related  tD 
the  BirgtiSy  which  frequent  it.     Freycinct  observed  these  crabs, 
in  the  Marian  Islands,  and  says  that  their  claws  have  wonder- 
ful strength,  for  when  the  animal  has  seized  a  stick,  an  infant 
may  be  suspended  from  them.     They  are  very  fond  of  the  fruit 
of  the  cocoa-palm,  and  may  be  fed  with  it  for  months  without 
sufiering  from  want  of  water.     Whether,  like  the  land-crab, 

1  Birgut  Latro.    Plate  X.  Fig.  1. 

2  See  p.  65.  3    See  p.  65. 


ORUSTAdRAr  aDirDTU>pa^  216 

ihey  have  a  reservoir  capable  of  containing  a  sufficient  quan<> 
titr  of  that  fluid  to  keep  the  gills  moist,  has  not  been  ascer- 
tained: probably  they  have. 

Amongst  the  larger  species  of  the  long-tailed  Section,  there 
is  one  of  the  noost  ferocious  aspect,  having  its  head,  the  base  of 
it!  k>ng  antennae,  and  its  thorax,  beset  with  sharp  spines.  This 
is  called  in  the  London  market  the  Thorny  lohster^y  and  is 
stated  sometimes  to  be  nearly  a  yard  in  length :  it  is  also  called 
the  Cray-fish^  and  by  the  French,  who  esteem  it  highly,  the 
LoMgonsU:  it  is  however,  far  inferior  to  the  common  lobster, 
from  which  it  is  distinguished  by  having  no  pincers,  its  legs 
terminating  in  a  strong  simple  claw,  set  with  bunches  of  bns- 
llet,  a  circumstance  indicating  a  different  mode  of  taking  its 
piey.  From  the  amplitude  of  their  fan-like  tail,  and  from  weir 
nelatory  plates,  these  lobsters  seem  formed  for  rapid  motion  in 
the  water. 

The  next  species  that  I  shall  mention  is  of  much  more  im- 
portance to  us,  and  has  been  celebrated  by  epicures  from  an- 
cient times.  Instead  of  unarmed  hands  and  legs,  the  LobnUr^* 
as  every  one  knows,  has  \he  former  armed,  oflen  with  an  enor- 
mous pair  of  claws,  which  must  be  of  vast  power,  and  besides, 
the  two  anterior  pairs  of  their  le^rs  are  furnished  with  small 
pincers.  It  is  observable  that  the  movable  finger  of  the  claw 
of  the  hands  is  on  their  inner  side,  while,  in  these  two  pairs  of 
legs,  that  on  the  outside  is  movable.  Aristotle's  Carabus*  is 
l^enerally  referred  to  the  thorny  lobster;  but  in  one  place  he 
expressly  mentions  its  usin^  its  pincers  to  catch  and  carry  its 
food  to  its  mouth,  which  could  not  apply  to  that  animal,  though 
it  agrees  well  with  the  common  lobster;  yet  in  another  place, 
ui;der  the  same  name,  he  appears  to  mean  the  other.^  It  is 
not  known  exactly  to  what  use  these  smaller  pincers  are  ap- 
plied; it  must  be  observed,  however,  that  if  the  legs  are  re- 
^rded  as  naturally  pointia;j^  towards  the  head,  as  in  Dr.  Leach's 
figure  of  XftphrnpSy  the  movable  thumb  in  all  is  on  the  same 
side.  The  antenna;  in  this  ^enus  arc  about  tlie  length  of  the 
body.  The  pincers  of  the  hand  are  very  powerful  and  tuber- 
cular: they  are  used  by  those  animals  both  to  seize  their  prey 
and  for  self  defence,  and  they  contain  very  powerful  muscles. 
When  in  the  water,  the  lobster  seizes  any  thing  presented  to 
it,  and  holds  it  so  strongly  that  it  is  in)i)Ossible  to  extricate  it 
without  breaking  the  claw. 

All  Crustaceans  cast  their  crust  annually.     At  first  it  seems 

1  i'alinurun  rulfraris^  I^e.ich.     Malaeo»tr,  Pwlophth.  t,  xxx. 
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wonderful  bow  this  can  be  accomplished.  With  insecti,  in 
whom  it  takes  place  only  in  the  larves,  and  whose  form  and 
substance  are  usually  adapted  to  it,  a  longitudinal  fissure  of 
the  skin  of  a  soft  caterpillar,  or  grub,  when  the  animal  growi 
too  big  for  it,  we  can  conceive  to  be  no  difficult  task:  but 
with  animals  covered  with  a  hard  crust,  and  in  whom  not  only 
the  covering  of  the  head,  trunk,  and  abdomen  is  to  be  caA 
but  also  that  of  the  legs  and  other  organs,  it  seems  an  opera- 
tion infinitely  more  arduous.  But  H£  who  gave  them  tUi 
defence,  instructs  them  also  how  to  rid  themselves  of  it  wImb 
it  grows  too  strait  for  them,  and  has  moulded  their  structure 
accordingly. 

These  animals  are  not,  like  most  insects,  limited  to  an  ex- 
istence,  terminated  within  the  period  of  one  revolution  of  the 
earth  round  the  sun,  but  sometimes  witness  several ;  and  some 
are  said  even  to  live  twenti/  years,  and  keep  growing  dtiriif 
the  greater  part  of  their  life.  But  this  would  be  impossUe^ 
since  it  is  incapable  of  extension,  unless  they  could  give  rooo 
for  the  expansion  of  their  body,  by  occasionally  rejecting  the 
case  which  encloses  it.  At  a  certain  time  of  the  year,  abort 
the  end  of  the  spring,  when  food  is  plentiful,  they  begin  to 
feel  themselves  ill  at  ease:  they  then  probably  seek  thedefli 
of  the  rocks,  and  other  close  places,  in  which  they  can  unde^ 
go,  in  concealment  and  security,  a  change  which  exposes  tbeOf 
m  a  defenceless  state,  to  danger. 

But  we  should  have  known  nothing  of  the  manner  in  which 
this  great  work  is  effected,  had  not  the  illustrious  French  natu- 
ralist, Reaumur,  adopted  methods  which  enabled  him  to  ascer- 
tain their  mode  of  proceeding.  In  the  spring,  in  boxes  pierced 
with  holes,  which  he  placed  both  in  the  river,  and  in  an  apart- 
ment, he  put  the  fresh-water  cray-fish,'  of  the  same  genus 
with  the  lobster.  He  observed  that  when  one  of  these  was 
about  to  cast  its  crust,  it  rubbed  its  feet  one  against  the  other, 
and  gave  itself  violent  contortions.  After  these  preparatory 
movements,  it  swelled  out  its  body  more  than  usual,  and  the 
first  segment  of  its  abdomen  appeared  more  than  commonly 
distant  from  the  thorax.  Tlic  membrane  that  united  then 
now  burst,  and  its  new  body  appeared.  After  resting  for  some 
time,  it  recommenced  agitating  its  legs  and  other  parts,  swell- 
ing to  the  utmost  the  parts  covered  by  the  thorax,  which  was 
thus  elevated  and  separated  from  the  base  of  the  legs;  the 
membrane  which  united  it  to  the  underside  of  tlie  body  burst 

1     Astacua  Jlumatilis. 
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asunder,  and  it  only  remained  attached  towards  the  mouth.  In 
a  fiew  minates,  from  this  time,  the  animal  was  entirely  stripped 
except  the  legs.  First  the  margin  of  the  thorax  was  seen  to 
separate  frotn  the  first  pair  of  legs ;  at  that  instant,  drawing 
back  its  head,  after  reiterated  ofTortSy  it  disengaged  its  eyes 
firora  their  cases,  and  all  the  other  organs  of  the  anterior  part 
of  the  head ;  it  next  uncased  one  of  its  fore  legs,  or  all  or  part 
of  the  legs  of  one  side,  which  operation  is  so  difficult  that 
youDff  ones  sometimes  die  under  it.  When  the  legs  are  disen- 
gaged, the  animal  casts  off  its  thorax,  extends  its  tail  briskly, 
and  pushes  off  its  covering  and  that  of  its  parts.  After  this 
last  action,  which  requires  the  utmost  exertion  of  its  remaining 
▼igour,  it  sinks  into  a  state  of  great  weakness.  Its  limbs  are 
so  soft  that  they  bend  like  a  piece  of  wet  paper ;  but  if  the  back 
is  felt,  its  flesh  appears  unexpectedly  firm — a  circumstance 
arising,  perhaps,  from  the  convulsive  state  of  the  muscles. 
When  the  thorax  is  once  disengaged,  and  the  animal  has  begun 
to  extricate  its  legs,  nothing  can  stop  its  progress.  Reaumur 
<^n  took  them  out  of  the  water  witti  the  intention  of  preserv- 
ing them  half  uncased,  but  they  finished,  in  spite  of  him, 
their  moult  in  his  hands.  Upon  examining  the  exuviae  of 
these  animals,  we  find  no  external  part  wanting ;  every  hair 
is  a  case  which  covers  another  hair.  The  lower  articulations 
of  the  legs  are  divided  longitudinally  at  a  suture  which  sepa- 
rates during  the  operation,  but  which  is  not  visible  fn  the  living 
animal. 

When  we  consider  this  apparently  arduous  and  complex  o|H3- 
ration,  we  sec  the  most  evident  proofs  of  design,  and  that  the 
Creator  has  so  put  together  the  difibrcnt  parts  of  the  animal's 
structure,  that  there  is  no  occasion  to  divide  the  crust  itself 
in  order  to  liberate  it.     Instead  of  a  solid  tube,  he  has  en- 
closed the  leg  in  joints  that  are  furnished  with  the  means  of 
dividing   longitudinally,  upon  sufficient  expansion  of  the  in- 
cluded limb,  and  so  opening  a  way  for  its  liberation.     In  the 
whole  body,  all  the  segments  and  parts  are  so  united  by  a  mem- 
brane which  can  yield  to  the  expansive  efforts  of  the  animal, 
that  the  entire  liberation  of  it  from  the  armour  that  encases  it, 
is  accomplished  with  infinitely  more  ease  than  we  should  ex- 
pect, even  after  a  careful  investigation  of  it.     Besides  mem- 
branous ligaments,  so  arranged  by  the  wisdom  of  the  Creator 
as  to  yield  to  the  efforts  of  these  creatures  to  liberate  them- 
selves from  their  too  strait  garment,  he  has  also  furnished  them, 
as  Reaumur  remarks,  with  a  sUmy  secretion,  which  moistens 
the  interval  between  the  old  and  new  shelly  and  facilitates  their 
separation. 
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The  time  requisite  for  hardening  the  newly  acquired  cmt, 
according  to  its  previous  state,  is  from  one  to  three  days.  Thoie 
animals  that  are  ready  to  moult  have  always  two  stony  sub- 
stances, called  crabs'-eyes,  placed  in  the  stomachywhich,  from 
the  experiments  of  Reaumur  and  others,  appear  destined  to 
furnish  the  matter,  or  a  portion  of  it,  of  which  the  shell  is 
formed,  for  if  the  animal  is  opened  the  day  after  its  moult,wheD 
the  shell  is  only  half  hardened,  these  substances  are  found  onijr 
half  diminished,  and  if  opened  later,  they  are  proportiooabiy 
smaller.  Thus  has  Creative  Wisdom  provided  means  (or  the 
prompt  consolidation  of  the  crust  of  tiiese  creatures,  so  that 
it  is  soon  rescued  from  the  dangers  to  which,  in  its  nakd 
state,  it  is  exposed.  Reaumur  measured  several  cray-fish,  be- 
fore and  ai\er  their  moult,  and  found  that  their  augmentation 
amounted  to  about  one-fifth ;  this  amount,  probably,  decreues 
as  they  approach  nearer  to  their  adult  state.  From  a  chemical 
analysis  of  the  crust  of  the  lobster,  it  has  been  ascertained 
that  it  consists  of  gelatine  united  to  calcareous  earth ;  it  dif- 
fers from  the  shells  of  Molluscans  in  having  a  much  greater 
proportion  of  gelatine — whereas,  in  the  latter,  the  calcareov 
earth  greatly  predominates. 

It  is  asserted  that  birdsy  and  other  animals  in  tropical  coufi- 
tries,  have  two  moults  within  the  year,  after  the  two  rainy  sei^ 
sons  are  passed,  and  two  broods;  whether  this  is  the  case  with 
Crustaceans,  has  not  l>cen  ascertained.  Most  other  Condy- 
lopes  do  not  survive  the  layinij  of  their  eggs,  but  theCnw- 
taccans  are  evidently  exempted  I'rom  this  law,  and  emulate  the 
higher  animals  in  the  duration  of  their  existence. 

It  may  be  observed  that  the  moult  of  Crustaceans  differs  in 
one  respect  from  that  of  birds,  which  only  change  their  feathers, 
and  that  of  quadrupeds  who  only  change  their  fur,  since  they 
disengage  themselves  from  their  whole  external  skin  with  all 
its  apjxjndagcs,  whether  of  fur  or  any  other  substance.  Their 
moult  resembles  rather  that  of  trees,  whose  outer  skin,  under 
the  form  of  bark,  peels  off  annually,  and  is  succeeded  by  an- 
other formed  under  it,  as  is  particularly  evident  in  the  birch, 
plane,  &(•. 

It  is  to  the  researches  of  the  same  learned,  Jind  patient,  and 
penetrating  experimenter  and  naturalist,  that  we  are  indebted 
tor  what  knowledge  we  possess  of  the  means  employed  by  na- 
ture for  the  reproduction  of  the  mutilated  organs  of  Crustaceans. 
Having  cut  off  the  legs  of  some  crabs  and  lobsters,  and  placed 
them  in  covered  boats,  communicating  with  the  water,  and  des- 
tined to  keep  fishes  or  Crustaceans  alive,  at  the  end  of  some 
months,  he  saw  that  the  mutilated  legs  had  been  replaced  by 


«.w  offy.ii,  |>c*rti.'rlly  rrMcruM  hit  llic  olil,  aiui  almost  ns  larL'<-. 
*lic  lime  llL■l'l^<^:l^y  t'*r  X\i\<  rt-priKliirlinn  wiin  not  fixucl.  but 
'•fdidcfi  iifMi  tht*  wuTiiitii  itt'  (lir  si'iisnti.  unci  ihr  iiU])plv  cit 
vid  f  inii<liril  !m  thi*  uniiit:il.  and  likcwisir  upon  tin*  pnrt  in 
.hirh  ihi'  iMMiii:i*itin  imtk  |<i:ii'i\  'l*iif  )i()int  nt'  iinidh  ni'  liic 
.H'c^.d  nn«l  ill  ml  :"imn,  i>  l!.«*  piir!  nl  rii.-  Ii-^r  whiTi*  :i  liarturo 
I  iimst  l-umIv  iitaijf.  ami  tin-  rrprniliit'ti'iN  i*i  ni>'«t  rapiil.  At 
i.«  |oint  t}N.*n:  :ir«.*  iikimv  suliiri's  whirh  :ipfH.':ir  (listin<'t  from 
rticulatioris :  i(  is  in  tlir<«f  stiti:rrs.  part irijjarjy  tin;  iiiturnii'- 
iMlv  i*no.  that  ihi*  «>*-|'ara?i'  n  i.-suallv  ciccurs,  unci  rnanvOiLs- 
io*aii«.  1 1  iIm  V  an^  wniiiMjt-il  in  *iiinio  oihcr  part  nl'  their  leg. 
a«t  tin*  rcii)ant<i''r 'iti'at  this  sntiTi*  I'l  racilitaic  lh«.'  re|iarnti<in 
1  thvir  Ut-^.  S"  iiiii>'h  only  is  rfprtNlurcd  in  rarli  lutr  as  is 
ecr^nary  tti  p-imIit  it  aj<iin  ''"fiipJL'le. 

When  a  le.'  h  iniitil.itf'i  i::  lh«:  simmer,  it*  lAaininiril  a  clav 
r  li»o  after  tht-  r\|N*rini'-rii,  iIm.*  tlr>(  cirruinstance  nhservahje 
I  a  kind  *iri*"\L*iiiii!  inciiiliniii'.'nf  a  rediii.sh  hiie;  in  live  ursix 
M\  •  iiHirn  this  MH'inhranr  hci-iniM's  runvex:  iiexl  it  is  pnytriided 
)to  a  roiiif-al  shaj^'.  and  kr^-ps  L'ratlually  lenirthenini;  as  the 
vnninatiiiL!  lei;  is  develi  jkuI  ;  at  la<t  the  iiienihramr  is  rufi- 
aroil  ami  the  k'^  apiieaf^,  at  fir^l  soft,  hut  in  a  few  days  it 
ccfifiH-s  nn  hard  as  tht*  mM  one:  it  iinw  wants  only  si/e  and 
n^h  ami  tht'se  it  ai-«(iMres  in  time:  for  at  every  inoult  it 
lOffrrviits  in  a  iiion*  r:ipi'l  pnipiirtiiin  than  tin*  lei;!i  that  have 
r*?:r  pf"t*T  S'i/i".  Tli*'  arili-nii.'i-.  rnaMlia  .  iVr.,  are  P'pnMiiK'ed 
a  '.v.*  «i!i.-  iiiatUKT.  }*  A  il  ill*'  (ail  >  iiiiiitiat<'d.  it  is  never  re- 
ir«lti*  «*il.  atiil  !hi'  anrii.'ti  difv  \\  fi*  ii  afta'keti.  (  rnstiireans. 
u  wtil  .1*  *"'iie'  I  th'  .r  a:i  ilujiii's.  !lii' itra^shiipjsT'i,  I'Men  esuil 
fw  .r  •■'L'*'  a*  Ji  \v»T'-  \<iij.t.-in!\. 

■ 

W:i- Ji  wi-  n  fi'"  !  ".'I  ih;^  h>ii«ry,  we  rann««t  hi-lp  atlrniriii:^ 
laJ  i*i«»r.ii:;  tin*  i*  "•■iiiios  ••!  ili«"  I  n-a'-ir.  aiiii  Ims  t-an'over  the 
•rraiin-  h**  lia^  I'.iaii*-.  ui  L'«v;nL'  t-'  tlii*-*'  ai.irnaU,  wliirh,  lioth 
ko'..  Or  iniiit.i  i«  .r\  :.ril  •  Aiiii-urf  •»!  th»ir  ji'irs,  and  ntlier 
f j'.;:«.  'iiid  ill'  .:  htii;i'':iii.s  fU'"!.  •'»'.  an*  i'ar(ii'iil:irlv  liahie  tn 
X  .'•..^*  •'il*.  .'.  :•  \\«  :  t'l.il  rii:il-|i  *  tiirm.  in  a  sfi-Tl  |hthm1.  tn 
•.'•".     I        •  •■-■.:«<;   iji.-  •  'i-<i    liV  III-*  :i<'t.  \M(lt    uniiiiiiiiii^iieil   or 
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rately  represents  that  genus.  But  the  most  remarkable  animab 
belonging  to  the  Order  are  the  PhyUosomes^  of  Dr.  Leach,  which 
in  some  respects  are  analogues  of  the  Spec^e^,' not  having  the 
raptorious  fore  leg  of  the  SquillsD,  but  their  thorax,  which  coa- 
sists  of  two  segments,  the  first  very  much  dilated,  approaches 
nearer  to  that  of  Mantis  strumaria,*  It  has  been  taken  m  seve- 
ral tropical  seas,  and  when  living,  it  is  said  to  be  as  transpa* 
rent  as  crystal,  except  its  eyes,  which  are  sky-blue. 

The  subsequent  Orders  of  the  Crustaceans,  called  by  the 
general  name  of  Malacostracans,  are  distinguished  from  the 
preceding  by  having  sessile  eyes,  imbedded  in  the  substance 
of  the  head,  and  though  they  contain  many  singular,  creatures, 
we  know  little  of  their  habits  and  history. 

Many  of  the  animals  belonging  to  Latreille's  Lamodivods,w 
throat-footed  Crustaceans,  which  begin  the  sessile-eyea  trib^ 
have  very  slender  bodies,  and  their  legs  are  separated  by  • 
considerable  interval,  like  those  of  geometric  larves  or  k)open 
amongst  insects,  whose  motions  they  also  imitate.  One  re- 
markable creature  is  included  in  this  Order,  which  is  parasitie 
upon  the  whale,^  and  by  its  hooked  claws  is  enabled  to  mtin- 
tain  its  station  amidst  the  fluctuations  of  the  waves.  This 
animal,  like,  the  king-crab,  has  both  compound  and  simple  eyeii 

Next  to  these  succeed  the  Order  of  Amphipods^  inchidiiig  a 
number  of  genera,  consisting  usually  of  minute  animals;  manj 
of  them,  like  the  grass-hoppers,  and  several  other  insects,  are 
gifled  by  their  Maker  with  the  faculty  of  leaping-     When  one 
meets  with  a  heap  of  sea- weeds  upon  the  beach,  recently  left  bv 
the  tide,  if  we  turn  it  over  we  shall  often  see  under  it  myriad 
of  little  animals  belonging  to  this  Order,  jumping  about  in 
all  directions,  which  are  thus  enabled,  either  to  find  shelter 
under  another  mass  of  moist  sea- weed,  or  perhaps  to  reach 
their  native  wave  in  safety.     Whether  these  Crustaceans,  like 
their  analogues  on  shore,  feed  on  vc/^etable  substances,  has  not 
been  ascertained ;  they  are  generally  found  as  above  stated ; 
and  there  may  be  herbivormis  species  amongst  the  Crustaceans, 
as  well  as  in  almost  every  other  class  of  animals. 

The  last  Crustacean  Order  is  called  by  Latreille,  Isapods, 
from  their  legs  being  usually  of  the  same  length ;  though  a 
large  proportion  of  these  are  aquatic  animals,  yet  the  Order 
terminates  in  those  that  are  terrestrial.  Several  of  the  former 
are  furnished  with  one  or  more  pair  of  didactyle  legs,  but  the 
terrestrial  ones  never  have  those  prehensory  organs. 

1     Plate  X.  Fig.  3.     P.  hrevicomt  7 

ij    Phama,  3    Stoll  Spectr.  t.  xlf,  -i^,  4     Cyamut  Ceti. 
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Amongst  the  Crustaceans,  Latreille  has  included  the  7Hb- 
biies,  a  remarkable  tribe  of  animals,  at  present  found  only  in  a 
fctfil  state,  and  like  the  chitons,  certain  wood-lice,^  and  the 
armadillo,*  rolling  themselves  up  in  a  ball.    They  may  form 

Crt  of  a  branch  connecting  the  Crustaceans  and  MoUuscans, 
1 1  leave  the  discussion  of  this  point  to  abler  hands. 

Thus  have  we  at  length  arrived  at  animals,  the  majority  of 
which  are  terrestrial,  at  least  in  their  perfect  state — ^for  many 
terrestrial  Condylopes  have  aquatic  larves  and  pupes,  but  few, 
or  none,  I  believe,  inhabit  salt  water,  except,  perhaps,  some 
species  of  bugs.' 

The  great  Crustacean  host,  of  which,  probably,  we  do  not 
know  half  the  species,  is  certainly  a  most  valuable  gift  to  man- 
kindy  as  well  as  to  the  various  inhabitants  or  frequenters  of 
the  waters,*  especially  of  the  ocean,  varying,  as  they  do,  in  size, 
from  the  great  thorny  lobster  to  the  minute  tribes  of  Entomos- 
tracans :  they  probably  become  the  prey  of  many  sea  ani- 
mals, besides  the  Ccphalopods,  which  are  stated  to  make  such 
faaroc  among  them.*  When  we  further  consider  their  powers 
of  infinite  multiplication,  we  see  that,  however  great  the  con- 
sumption of  them,  there  appears  no  diminution  of  their  num- 
bers, so  that  one  kind  of  animals,  by  the  will  of  Him  who  cre- 
ated all  things,  and  who  gave  a  law  to  each  species,  which  re- 
gulated their  numbers,  and  the  momentum  of  their  action,  doing 
or  suffering,  is  made  to  compensate  for  another,  and  the  law 
of  preservation  to  act  as  an  equipoise  to  the  law  of  destruction. 

When  we  look,  however,  at  these  animals,  especially  the 
larcer  kinds,  and  survey  their  offensive  organs  and  weapons, 
and  the  coat  of  mail  that  defends  them,  we  feel  convinced 
that  they  also  arc  employed  to  keep  down  the  numbers  of 
other  inhabitants  of  the  ocean,  more  especially  as  the  great 
body  of  them  are  evidently  predaceous :  and  this,  on  such  a 
survey,  seems  to  us  their  primary  function.  God  numbers  and 
weighs  them  both  with  those  they  destroy  and  those  that  de- 
stroy them ;  his  bridle  is  in  their  mouth,  and  they  go  as  far  as 
he  permits  them :  and  when  he  gives  the  word — Peace,  be 
stilf — the  mutual  conflict  relaxes,  or,  in  some  parts,  is  intermit- 
ted, till  the  general  welfare  calls  for  its  revival. 

It  may  be  observed,  with  regard  to  this  constant  scene  of 
destruction,  this  never  universally  intermitted  war  of  one  part 
of  the  creation  upon  another,  that  the  sacrifice  of  a  part  main- 

1  Armadillo  vulgarii.  3  Dasypui, 

3  Salda  Zo9tarit,  F.  &c.  4  Sec  above,  p.  168, 
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tains  the  health  and  life  of  the  whole;  the  great  doctrine  • 
vicarums  suffering  forms  an  article  of  physical  science ;  ai 
we  discover,  standing  even  upon  this  basis,  that  the  sufferin{ 
and  death  of  one  being  may  be,  in  the  Divine  counsels,  ar 
consistently  with  what  we  iuiow  of  the  general  operations 
Providence,  the  cause  and  instrument  of  the  spiritual  life  az 
final  salvation  of  infinite  hosts  of  others.  Thus  does  the  an 
mal  kingdom,  in  some  sort,  preach  the  Gospel  of  Christ. 
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and  Instincts,    Myriapod  Candylopes. 

IK  arc  two  Classes  of  (  otidylopcs,  extremely  disiiinilar 

eztcnial  form  and  the  number  of  their  legs*  aiid  yet  in 
spects  related  to  each  other,  at  each  of  which  we  may 

now  to  have  arrived:  lM>th  are  almost  exclusively  tcr- 
,  and  \nAh  rotnarkable  for  tlieir  ferocious  aapect ;  the 

aoalo^^ue  of  th<!  cnih,  iuhI  the  other  ap|)arentiy  related 
Isopod  Crustaceans,  the  tmiscys  and  annadUla,  It  will 
ly  loen  that  I  am  s!|)eaking  of  the  Aracknidans  and  My* 
• 

irding,  therefore,  tlie  long-tailed  Decapod  Crustaceans 
ing,  by  the  (>nler  of  Iso|)ods  which  we  last  considered, 
I  Uic  JUt/ritijHjJs,  and  the  short -tailed  ones  or  crabs,  as 
:  towards  the  Aracknidans^  I  shall  give  a  brief  account 
i*rmer<  if  these  <'!:iSHe!«  in  the  present  rhapter,  and  I  am 
re  iniliM'<.'(i  to  avsii^'n  x\\r\\\  preriMlcnry  Urause  of  ttieir 

r«'nn«i-ti«'n  with  <-«Tlain  Annrlidamit^  whi<*h.  iiidi^ed, 
tc.  and  othiT  ancknt  \atur:ih>ts.  thought  was  so  close, 
••y  ninsitlrred  thnn  as  UI«»nL'inL;  to  the  siiine  ijenus:* 
14  w«irlhy  nt' remark  that,  in  the  (*lass  just  nain(*<l,  tlie 
ntati%i'v.  if  tli<*v  may  U' M»ral|«il.<»f  the  MvriaiMKlii,  are. 
ni.  ilj%Ml*-d  into  i\\«i  irilx.?*.  i-nc  with  a  i y/indrica/.  aik! 
•r  With  njlai  ImmIv.' 

Myriai-Nls  «'\liiliit  the  fullowin^  i;erRTaI  «*hnra(ters. 
it  uiMKr;roin(;  a  ritctaiiior]>hoHi?(,by  arqiiirin;;  in  iia  pro- 
oiD  til*'  < ';^::  III  lh<*  ailiilt  >tate  M'veral  aiMi'ional  i^eg- 
UmI  le;»'s.  IUt!i/  wiih'Mit  \vin;:s,  divided  info  numerous 
ous  s«*^nirnt<(.  with  no  distinction  of  trn;ik  and  alido- 
H^ad  With  a  pair  of  antenna- ;  two  <*oii)jrfMind  eyes:  a 
mandibl(*9;  underdi|>  connate  with  \hr  iMaxilIrr. 
fjlaM  natiirallv  dividi-^  its* -It'  into  two  fhdt-rs^  distin* 
bf>th  bv  tlu'ir  torni  and  liabits. 

m 

m.  Him.  Antmml  I   ii.  r.  1 1.     IMin.  iluf.  Atff.  1.  ii.  r.  t:< 
PL  1?T.  Mia  TuiTi  via.  Kius.  1.  4. 
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1.  Chilognathans.^     Body  generally  cylindrical;  segmentr* 
half  membranaceous  and  half  crustaceous,  each  half  waring  .  ' 
a  pair  of  legs;  antenruB  seven-jointed,  filiform,  often  a  little 
thicker  towards  the  end.     These  are  called  Millipedes,    h- 
Itis  L. 

2.  Chilopodans,^  Body  depressed ;  segments  covered  by  a 
coriaceous  plate,  bearing  each  only  a  single  pair  of  legs ;  <»- 
tennce  of  fourteen  or  more  joints,  setaceous.  These  are  called 
Centipedes.     Scohpendra  L, 

1.  Very  little  is  known  with  respect  to  the  habits  and  in- 
stincts of  the  animals  belonging  to  either  of  these  Orders,  ex- 
cept that  they  frequent  close  and  dark  places,  being  usually 
found  under  stones,  under  bark,  in  moss,  and  the  like. 

Latreille  names  the  three  families,  into  which  he  divides  the 
first  of  them,  Onisciform^  Anguifonrij  and  PenicHlate;  one*  re- 
sembles a  wood-louse,  like  the  mammalian  armadillo,  the  trik)- 
bites,  and  chitons — when  alarmed,  rolls  itself  up  into  a  spheri- 
cal ball :  besides  the  ordinary  dorsal  and  ventral  segments, 
these  have,  on  each  side  underneath,  between  the  lateral  mar- 
gin and  the  legs,  a  series  of  rounded  plates,  which  LatreiDe 
conjectures  may  be  related  to  the  organs  of  respiration,whicii 
seems  to  give  them  some  further  affinity  to  the  Trilobitei 
They  are  found  mostly  under  stones,  and  creep  out  before  rain. 

Another,^  in  its  cylindrical  body,  gliding  motion,  and  coiling 
itself  up  spirally,  presents  a  striking  resemblance  to  a  snake. 
Some  species*  emit,  through  pores,  that  have  been  mistaken 
for  spiracles,  a  strong  and  rather  unpleasant  odour. 

The  penicillate  family,  of  which  only  a  single  species  i» 
known/ is  remarkable  for  several  pencils  or  tufts  of  long  and 
short  scales,  which  distinguish  the  sides  of  the  body.  These 
are  found  principallv  under  the  bark  of  trees. 

The  myriapods  belonging  to  this  order  De  Geer  describes 
as  very  harmless  animals.  They  appear  to  feed  upon  decaying 
vegetable  or  animal  matter.  The  author  just  named  tlunks 
that  the  common  Julus,^  or  Gaily  worm,  feeds  upon  earth ;  one 
that  he  kept  devoured  a  considerable  portion  of  the  pupe  of  a 
fly;  other  species  are  stated  to  eat  strawberries  and  endive; 
and  Frisch  fed  one,  that  he  kept  a  long  time,  upon  sugar. 

1  ChUogntUha,  so  called  because  their  lip  is  formed  of  the  jaws,  from  Ot. 
Xii^^i  *  lip»  andyvodos",  a  jaw. 

2  ChUopoda^  so  called  because  their  lip  is  formed  of  the /oof,  from  Gr.  ;t«'^ 
a  lip,  and  f  ((,  a  foot 

3  Glomeris.  4  JuIus^Slc, 

5  J.  fastidianmus.  6  PoUyxenut  lagunu. 

7  J,  terrestrit. 
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^  S.  The  CkUopodans  or  Centipedes,  which  constitute  the 
secamd  order,  Latreille  divides  into  two  famiKes,  which  he  de- 
nominates Incequijyedes  and  JEquimdes.  The  IncBquipedes^  so 
called  because  the  six  last  pairs  of  legs  are  suddenly  longer  than 
'  the  rest,  belong,  as  at  present  known,  to  a  single  genus,^  which 
being  less  depressed  than  the  other  Centipedes,  seems  to  con- 
nect the  two  Orders.  They  are  not  found  in  England,  but  in 
France  they  are  stated  to  frequent  houses  and  outbuildinffSt 
wbere  they  conceal  themselves  during  the  day,  between  the 
beams  and  joists,  and  sometimes  under  stones ;  but  when  night 
comes  they  may  be  seen  running  upon  the  walls,  with  great 
vdocity,  coursing  their  prey,  which  consists  of  insects,  wood- 
lice,  and  other  minute  creatures ;  these  they  puncture  with 
tiieir  oral  fangs,  and  the  venom  they  instill  acts  very  quickly, 
thos  enabling  them  easily  to  secure  their  victim. 

The  Mqtdpedes,  so  called  because  all  their  legs,  except  the 
last  pair,  are  nearly  equal  in  length,  are  subdivided  into  several 

Snenu  the  most  remarkable  of  which  is  distinguished  by 
I  ancient  name  of  Scolopendra.  Some  species  of  this  genus 
£row  to  an  enormous  size ;  a  specimen  of  the  giant  centipede* 
in  the  British  Museum  is  more  than  a  foot  long.  The  arms 
of  the  animals  of  the  present  Order  are  more  tremendous  than 
those  of  the  Millipedes,  for  their  second  pair  of  legs  terminates 
in  a  strong  claw,'  which  is  pierced  at  the  apex  for  the  emission 
of  poison;  in  this  family  the  first  or  hip-joints  of  these  legs  are 
imited  and  dilated  so  as  to  form  a  lip.^  In  warm  climates,  the 
centipedes  are  said  to  be  very  venomous. 

As  the  anguiform  Chilognathans  represent  the  living  and 
rooving  serpent,  so  the  family  I  am  now  considering,  the  equi- 
pedc  Chilopodans,  may  be  regarded  as  representing  the  skele- 
ton of  a  dead  one.  The  head,  with  its  poison  fangs,  the  de- 
pressed body,  formed  of  segments  representing  vertebral  joints, 
and  the  legs  curving  inwards,  and  resembling  ribs,  all  concur 
to  excite  the  above  idea  in  the  mind  of  the  beholder. 

Like  the  last  family,  these  also  frequent  close  places,  and 
sometimes  creep  into  beds ;  they  devour  insects,  and  similar 
small  animals,  which  Latreille  found  the  puncture  of  their 
envenomed  fancrs  arrested,  and  killed  instantaneously ;  and  it 
is  sometimes  attended  with  serious  inconveniences  to  man 
himself.  One  s|>ecies,*  in  some  parts  of  the  West  Indies,  goes 
by  the  name  of  the  Mischicwus  ;•  and  the  pain  caused  by  the 

1  Cermatia.  Illiff.  I^ach.    Scntigcra.  Lain.  Ijatr. 

2  Sr.difrag.  3     Jntrod,toEnt.t,\ilf.l^o^ 
4     Introfi.  to  Ent.  PL  vii./.  11.  rf.  6. 

Z>     Scoloprndra  morsitami.  6    Malfai$ant€, 
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bite  of  the  Giant  Centipede,  though  it  is  never  mortal,  is  giealer 
than  that  produced  by  the  sting  of  the  scorpoin. 

Some  centipedes  emit  a  phosphoric  h'ght :  of  this  descriptioa 
is  one  distinguished  by  the  name  of  the  phosphoric^^  which  is 
stated  by  Linne  to  have  fallen  from  the  air  upon  Captain 
Ekebcrg's  vessel  in  the  indian  Ocean,  a  hundred  miles  from 
land.    But  the  light  giving  centipede  best  known  is  the  ehe* 
trie,*  which  is  remarkable  tor  emitting  a  vivid  phosphoric  ligbt 
in  the  dark ;  this  is  produced  by  a  viscid  secretion,  which,  as  I 
have  observed,  when  adhering  to  the  fingers,  gives  light  inde- 
pendent of  the  animal.    This  species  also  frequents  beds.    Its 
object  in  this  may,  perhaps,  be  to  search  for  bugs  and  other  in- 
sects that  annoy  our  species  during  repose. 

The  function  which  the  Creator  has  devolved  upon  tbe 
Myriapods  of  the  first  Order,  seems  to  be  that  of  removing 

Cescent  vegetable  and  animal  matter  from  the  spots  that  they 
uent;  andthat  of  the  second  to  keep  within  due  limits m 
minor  inhabitants,  especially  the  insect,  of  the  dariL  places  of 
the  earth.  Viewed  in  this  light,  however  disgusting  tney  rosy 
seem  to  us  in  their  general  aspect,  we  may  regard  them  ai 
beneficial,  and  as  contributing  theur  efforts  to  maintain  in  order 
and  beauty  the  globe  we  inhabit 


It  is  worthy  of  remark  that  the  sreat  Hebrew 
amongst  the  unclean  animals  which  it  was  unlawfurfor  the 
Israelites  to  eat  or  to  touch,  enumerates  those  which  mMptf 
feeU^  In  the  common  version  it  is  translated.  Hath  more  feet; 
but  the  marginal  reading  is  nearest  to  the  Hebrew,  and  seenis 
to  allude  to  a  circumstance  upon  which  I  shall  hereafter  en- 
large, namely,  that  these  animals  increase  the  number  of  their 
legs  with  their  growth.  As  a  subject  intimately  connected 
with  Zoology  in  general,  and  leading  to  a  very  profitable  study 
of  the  animal  kingdom  in  a  moral  point  of  view,  it  will  not  be 
foreign  to  the  object  of  the  present  treatise  if  I  add  here  a  few 
remarks  upon  the  distinction  of  animals  into  clean  and  uncIeaDt 
observable  in  many  parts  of  Holy  Writ.  This  distinction  wai 
originally  to  indicate  those  which  might  or  might  not  be  oflbred 
up  in  sacrifice,  and,  afterwards,  when  animal  food  was  per- 
mittcd,  to  signify  to  the  Jews  those  that  might  and  those  that 
might  not  be  eaten.  When  Noah  was  commanded.  Of  every 
clean  beast  thou  shalt  take  to  thee  by  sevens^  the  male  ani  his  fe- 
male ;  and  of  beasts  that  are  not  clean,  bi/  two,  the  male  and  hii 

I    S,  phosphorea,  3     Geophilus  electric  us,  3     LevU,  zi«  41 
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ftmak^ — it  is  erident  that  the  distinction  was  fiEtmiliar  to  the 
'^-  Piatriarch.  The  unclean  animals,  with  respect  to  their  habits 
and  food,  belonged  to  two  great  classes,  namely  ZcophagouM 
animals,  or  those  which  attack  and  devour  living  animals;  and 
Mecropkagous  animals,  or  those  which  devour  dead  ones,  or 
muy  other  putrescent  substances*  Of  the  first  description,  are 
the  canine*  nnd  feline*  tribes  amongst  quadrupeds ;  the  eagles^ 
and  Aoaoib* amongst  birds;  the  crocodiles^ vmd  serpents^ among^ 
reptiles;  the  sharks^  ^nd pike^  dunongst fishes ;  thetiger-beetles^ 
aM  grtmnd-^etles^*^  amongst  insects ;  and  to  name  no  more* 
the  centipedes  in  the  class  we  are  treating  of. 

With  regard  to  the  necrophagous\x'\he^\  do  not  recollect  any 
\alians  that  are  exclusively  of  that  description,  for  tne 
\a^  and  glutton^*  are  ferocious,  and  eagerly  pursue  their 
prey— they  will,  however,  devour  any  carcasses  they  meet  with, 
and  even  disinter  them  when  buried ;  but  the  vulture  amongst 
the  birds  will  not  attack  the  living  when  he  can  gorge  him- 
self with  the  dead;  the  carrion  crow  belong  also  to  this  tribe; 
amongst  insects^  the  burying,^*  carrion^^^  and  dissecting  beetles^** 
tbeJUsk'fii/f  and  many  other  tiro-winged  flies,  feed  upon  putres' 
cent  Jtesk;  and  numberless  others  satiate  themselves  with  all 
unclean  and  putrid  substances,  whether  animal  or  vegetable. 
In  the  present  class,  the  millipedes  belong  to  the  necrophagous 
tribe. 

A  third  description  of  animals,  appearinf?to  be  intermediate 
between  the  clean  and  unclean,  and  j)artakinfi^  of  the  charac- 
ters of  both,  was  <idded  to  the  list — for  instance,  thos^  that  are 
ruminant  and  do  not  divide  the  hmf  as  the  rr/zwe/,  which,  though 
it  has  separate  toes,  they  arc  included  in  an  undivided  skin ; 
and  those  that  divide  the  hoof,  but  are  n(ft  ruminant,  as  the 
swine. 

It  appears  clear  from  St.  Peter's  vision,  recorded  in  the  Acts 
of  the  Af>ostles,*5^  that  these  unclean  animals  were  symbolical, 
and  in  that  particular  case  represented  the  C^enlile  world  with 
whom  it  was  not  lawful  for  the  Jews  lo  cat  or  associate,**  doubt- 
less, lest  they  should  be  corrupted  in  their  morals  or  faith,  and 
seduced  into  Idolatry,  and  its  natural  consequences,  with  re- 
gard to  morality,  by  them.     In  other  passages  of  Scripture, 

1   Genet,  vii.  2. 

4  Aq^ila, 

7  Opkidia, 
10  Cicindeln. 
12  Cent*  Hyama^  L. 
15  Dermetiet. 
17  Act9,  z.  10—15. 


2  CaniB. 

3  Felis, 

5  Palco, 

6  f^uria. 

H  SqnaluM. 

1 1   Carahutt^  Harpalut,  &.C. 
13  ^eefphoruB, 
16  Smr€9pkafra  eamaria, 
18  Ibid,  tcr.  28. 

9  £Mr. 
14  mfkm. 
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unclean  animals  are  employed  to  symbolize  evil  and  unclean 
spirits  as  well  as  men,  as  the  serpent,  the  dragon,  or  crocodile,' 
the  lion,'  and  the  scorpion.'* 

By  way  of  corollary  to  the  present  short  chapter,  I  shall  de- 
vote a  few  pages  to  a  very  interesting  subject,  intimately  con- 
nected  with  the  animals  whose  history  and  habits  I  have  just 
described,  and  which  marks  out  the  plan  upon  which  the  wis- 
dom, power,  and  goodness  of  the  Creator  have  been  manifested 
in  animal  structures.  I  allude  to  what  has  been  named  the 
conversion  of  organs,  by  which  term  is  meant,  not  only  in  par- 
ticular instances,  multiplying  the  functions  of  any  given  oigan, 
as,  for  instance,  when  the  tail  of  an  animal  is  employed  liEe  a 
hand,  to  take  hold  of  the  branch  of  a  tree,  and  to  assist  in  hco- 
motion,  as  in  the  chameleon,  and  certain  monkeys;*  and  the 
tongue  is  also  made  to  subserve  to  prehension,  as  in  the  case 
of  the  giraffe ;  but  likewise  when  the  organ  is  converted  from 
one  use  to  another,  as  when  the  anterior  leg  is  taken  from  k)- 
comotion,  and  given  to  prehension,  as  the  human  hand;  or  as 
when  all  the  ordinary  organs  of  locomotion  in  one  tribe  are  ill 
another  converted  into  oral  organs,  either  to  assist  in  mastica- 
tion, or  to  discharge  the  office  of  a  lip,  as  in  the  CrustaceanB 
and  Centipedes.  In  the  investigation  of  this  curious  and  inte- 
resting subject,  the  class  of  Myriapods  affords  an  example,  if  I 
may  so  speak,  of  the  gradual  conversion  of  locomotive  organs 
into  auxiliary  oral  ones.  Something  of  this  kind  I  have  before 
stated,-^  is  discoverable  in  certain  Annclidans,  either  related 
to  those  animals  or  their  analoirucs. 

In  the  Introduction  to  Entomolo^)/  it  is  observed,  with  respect 
to  the  larves  of  many  Ilexapod  Cond ylopes,  that  their  progress, 
towards  what  is  called  their  perfect  state,  is  by  losinrr  their  spu- 
rious lefrs  OT  prologs ,  and  by  a c(fui ri nsr  or giins  o(  fliglit ;  where' 
as  in  the  Myriapods,  the  reverse  of  this  takes  place ;  insteadof 
losing  legs  and  shortening  their  body,  some  of  them,  when  first 
hatched,  have  only  six  legs,  representing  the  six  legs  of  Hexa- 
pods,  and  all  in  their  progress  to  their  adult  state  acquire  a 
large  number  of  what  may  be  denominated  spurious  legs, 
which  support  many  additional  segments. 

As  the  Chilognathans,  in  their  young  state,  come  nearest  to 
the  insect  or  hexapod  tribes,  1  shall  begin  by  slating  the  changes 
they  undergo.  In  the  most  common  species,'  according  to 
De  Geer's  description  and  figure,  the  animal  is  divided  into 

1  Revd.  XX.  2.  2  1  Pet,  v.  8.  3  Luke,  x.  19. 

4  Ateles,  5  See  above,  p.  186. 
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three  prinri|iBl  p«irls,  n»  in  IIeva|NiH8:  first,  there  is  a  hend 

with  irili*nn«i*,  and  the  usual  «frf//iiri;nns,  ihoiiirh  a  little  nlicr- 

nni  in  tlK.Mr  striirtun* :   ii«*\t.  ili<*re  i««  :i   trunk,  riHwuXiiw  o\ 

three  seen  ten  Is,  carh  Urarii)^  :i  p:iir  nf  l«*(;s:  and  lastly,  there 

mnfMum^n,  divi«lrd  \uu»  livr  si*«»in«'ntM,  without  I«'i:s.*  With 

rtjanl  l««  thrir  nral  oriran**.  tln'V  cnrrr^iMiiid  with  thusetif  Ilex- 

ipodn,  Uith  in  iiiiiiilM*r  ainl  kind,  tor  in  tin*  nioulh.  alH»vr  is  a 

nri'ie^nlalivf  mI"  ih**  ii|»|"T-Ii[i:  Im-Imw  tlii^i  i«i  a  pair  (if  inandi- 

Wwnr  upfxT-jaw  s :  n«'\t  tM||i»\v<  a  Iii\viT-li|i.  ^•^^nsi^itiIll;  <»f  three 

pterei  uriitrd  toL'cthi'r.  tlir  t\\M  |:i*iTal  itrir^  aiiaiiiLruns  liotli  to 

IN*  !-«\it T-i:i\%s  nf  Ili'\:i;-Hi»;,  iiiid  tlir  fli-t  |  air  n|"  MMXilla-  «i| 

•  n»ta«-*Mri< :  and  tin"  inl'-ri' •■«!iati-  i.n**,  ri'NM|\:iMi'  into  twii 

;?^*c«.  n-pp'-ftitiiiif  till*  li|»  «'i  tl"'  fi'Ti  ry  :iii(J  \\ir  sc('(ind  pair 

fnuiilin-.  arfi.rdni','  *'»S  i\  ujn^."!  Hit-  liitt-:-.  fp-ni  hi-*  li'^iires,- 
'ftc»iia\ill.irv  and  hilir  1  I'-l*  r*  :i[»;-#:ir  V*  have  llnrir  n-firi-^'M- 
Titiie«:  }t!  lh"iJLdi  h'*  li.'-  !■  ''iifii  I  ••  di'«s  im!  i;t»tii*''  them  as 
ferferi.'  ' 

Th»' >i\  '»rijiti:J  "I*  ni*i.i;il  I'-.'^  <'t  tin-  lii!ii-  an*  ir<  first 
•fwn*  •»!  l'"'»!n««!MiN.  \\iii«'i  whi'ii  Tf:»'  riiiiinaj  i<  arrived  at  its 
•Vij|ir»i-  d''\f|ii[«ini-n*.  :i-  ■•'  iiii'iili-r  •■!  Ij-j*  anil  -fjnM'iiK. — 
w**  *a;«l  *:i!l  '••  i!::i:i:T:ii:i  tl:»'  r  ••ivi;  iiai  IiMMTinn.  a!th<Mii;li  pn*- 
^l:'i\  •l.'M:ij.'»hril  in  •  i.»  r  \  :  tIm-  t\\««  hr>t  pair-*  ar»'.  IihWi'mt. 
»• .:  Wf-n-,  :i;  |»j'd  •■•  •!'    ■   "if!:,  'h--  -■L»Mn*nt'«  that  N-ar  them 
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its  felloWy  80  as  to  form  a  kind  of  auxiliary  lip»  but  the  other 
articulations  are  converted  into  prehensory  organs,  instead  of 
a  locomotive  one,  in  the  first  pair  armed  at  the  end  with  a 
minute  forceps,  and  in  the  second  with  a  fang  resembling  the 
tooth  of  a  serpent,  having  a  pore  at  the  extremit}r  for  the  emis- 
sion of  poison,  connected  with  an  loterium  or  poison  bae. 

Here  then,  in  these  two  orders  of  the  Myriapods,  we  have  a 
regular  conversion  of  organs:  those  that  in  the  Millipedes  are 
used  for  locomotion,  in  the  Centipedes,  exchange  that  function 
for  that  of  prehension,  both  agreeing  in  being  auxiliary,  at  their 
base,  to  mastication,  but  the  latter  with  a  greater  momentuai. 

The  reason  of  this  change  in  the  functions  of  these  organs 
we  shall  readily  see  when  we  consider  the  habits  and  food  of 
these  respective  Orders.  The  Chilognathans  deriving  in  gene- 
ral their  nutriment  bom  putrescent  substances  whether  animal 
or  vegetable,  have  no  resistance  to  overcome,  and  theref<»e 
require  not  the  aid  of  additional  prehensory  organs  to  enaUe 
them  to  execute  their  offices ;  while  the  Chilopodans,  having 
to  contend  with  living  animals,  must  put  them  hors  de  combalt 
either  by  killing  them,  or  deadening  their  efforts,  before  thqr 
can  devour  them.  In  this  last  Order  we  find  that  though  the 
two  filrst  pairs  of  legs  have  a  new  ofBce,  the  third  pair  are  still 
used  for  locomotion. 

From  the  oral  organs  and  their  auxiliaries  of  the  Myriapods 
to  those  of  the  Crustaceans,  the  interval  is  not  very  wide;  and 
amongst  the  latter  the  hopods,  especially  the  terrestrial  ones, 
as  might  be  expected,  approach  the  nearest  to  them.  De  Geer 
observes  that  the  common  wood-louse/  which  in  its  adult  state 
has  fourteen  legs ;  when  it  first  leaves  the  egg,  has  only  six 
pairs  and  six  segments  ;^  thus  doubling  the  number  of  the 
Hexapods  and  Jiilu^  ;  and  in  this  animal  and  its  relation  Zi^/a. 
the  thoracic  le^s  are  all  used  in  locomotion ;  but  when  we  ex- 
amine the  aquatic,  es])ecially  marincy  genera  of  this  Order, 
as  Idotea,  Stcnosajna,  (kc,  \vu  find  that  the  first  pair  of  thoracic 
legs  is  taken  from  that  function,  and  made  auxiliary  to  the 
organs  of  the  nioutii. 

Leaving  the  Isopods,  if  we  go  to  the  Decapods,  amongst  those 
with  a  long  tail,^  which  from  their  cylindrical  form  and  other 
circumstances,  are  nearer  to  the  Chilognathan  Myriapods  than 
to  the  Chilopodan,  taking  the  lobster,  for  our  type,  we  find  the 
organs  analogous  to  the  six  legs  of  Hexapods,  exhibiting  a 
new  character  :  for  from  the  outer  side  of  their  basal  joint  issues 

1     0ni9cu$  Asellus.  2    vii.  5oI.  3     Maerouri 
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la  oivsn  whirh  \<  iH.*ruliMr  ti»  these  |i*js.  The  organ  I  allude 
It  !•  railed.  liV  M.  SaviLTiiy.  a  flnt;nim  or  whip :  and,  by  M. 
^Tirilk*,  njfa^rlhUrm  imfjn/s  t*r  t'lflcr  :  it  usually  consists  of 
wo  (rtirt^,  ail  (.*l<iiii!nti*cl  cxartiriilatc*  hasr,  reprcsionting  the 
\n%tU^  of  Kh«*  Whip :  aiiil  an  aiinulntrti  or  ji>iiited  part  |;i*ncrally 
^^rrnini;  an  an«:lo  with  it.  r«*)>r«-<rtitjni;  thf  irnth :  the  mandibles 
i**u  have  fo«rlfT^  nf  lli«-  usual  stiiM'tun*.  The  orLraiis  above 
iliuiicii  lii,  ^how  that  all  l)ii'  rrprcM'iilntivfs  of  tin;  jrpi  of 
II':ii{»'m1i{  in  tiir  Ii'l'^Trr.  :ir«*  fniivcrtrcl  In  a  im.*w  function — 
.« rather  prt:<-iHi:|y  anal<i<;fiMs  to  (itat  nf  foclors  is  not  clear. 

In  iho  hihsUT  ihr  Lnsil  joint*  i-f  thi-  tirs!  pair  of  maxillary 
f^9  mm  di!ai«*i!,  aiiil  ili«*  whole  arijau  maybe  regarded  as 
'  aidiif«»nn  :  bii!  in  iIh-  «i-'*nnd  if  i^  p.'ilpitnrrn.and  in  the  third 
'  re«uni«*ii  th«*  joint <  aiii)  :i(i|M*ai-;uirf  of  a  rruHtaoenus  leg,  and 
'« ^i^-r^^^'lv  riliat  'd.  wliii'h  bi'i'in^  \»t  jniiirate   that  it  is  used  in 

•\.ir::n»inff. 

In  !f:i*  mnirnoi;  rral .'  anK>ii!;«<l  the  siMirl-tail  IlrrniKids,'  the 
«C<i  in  qupytion  s«**Mn  all  tnl.rn  t'n»Mi  lorijniotion.and  tnc  second 
;air*i*«-^  ivit  ditliT  from  tho*»#>  of  the  lol»stor:  but  the  last, 
iSi^iC^  ri.|»i^tini»  <»f  the  sanii'  niimlM'r  of  joint!!,  is  very  difler- 
•n!.  :)«••  tu«i  mtfnii«fliat«.-  I'linis  U'iit:^  dilatf*<l,  and  the  two  legs 
l''>S«ih«-r  fi.rmiiiL'  as  it  w«»rr  a  ]iair  of  foldintr  d«>oni,  which  close 
'Jie  m»'*:!h  externally,  the  tlin?**  Ih^i  j4iinl«»  rewmblinj*  those  of 
'Sr  W-ff«.     The-!  ani^nals.  ilienton-,  in  mmiji-  sort,  the  flatness 

•  :  ■  ir  l-^i\  ami  thi*  d-»nbk  auxiliary  lip  eonsidon'ti.  present 
IV-  •^••.  •■  iUiilirj}  ••!  tin  i'fn/"i>*.ifiin  .M\ri.'tpi»(ls.fhal  the  lolisler 
^rr%  •'  'h"  i'htit.jinifht:n.  In  U)th  wi'  "m-i',  I iv  their  feelers. 
'.htV'  »•  ^  r.Ttliir  fiii\iT'.i..n  «'f  tJK-ie  oruruH  into  inMrtiments 

•>nr^«-l«il  wi'li  thi"  nMiilli:  ^»*  a«  Iti  hrin-j  ihein  nearer  to  the 
r.av-»*  -ti.d  u-»-  f>\   maxillre  or  niitler  jaw^,  ainl  i»f  a  labium  or 

I*  ,;:  j«:i:-  !r'iMi  tli«-«\|MTifiMiit»»  auil  ohsenaiions  i»l  llathke' 
•?ii!  '^i**  !■  T'.Lf-T:iil.i|  Di'r.'ij-.il  I 'ru'^iaienns  do  ni^t  ehan^e  the 
'V-  .  '  r  .Tim  :i».*  I'jf  number  ••!  I"i-i«riii»'iv«' orcan*.  that  tliMin- 
r.J*'  •■*■'!:  ^\li«'fi  th-  ;  in^r.f  !'r"Tii  tl»i-  •"jiT*  t  >nee  re«iilini;  a 
'•:ii  •^•••■"•l-  '-r.  t| .  r.'  r!|:«*ih  rii;t*t  of  Niirlolk,  when*  th«»  «rn,  at 
*rA  v^ -i*' r.  »•■*!'-  !■•  a  'Nue-iilerable  di^taiM'tr  from  th«*  high 
vii*»r  ff.ar^.  I  t'nl  :iv.  "\  :-irtiiijity  r<t' \vilne>«ini!  X)w  pn»ccedincs 
f  i  %f¥-t  ••-  ■  trf  jli  •  i-rv  i-iiiiiiiii»n  there/ an*!  viirvin;;  creatlv  m 

I      f'«»«'r  I'lf^'ui  *i     Brmrhyun. 

1      r-    ■-•■.••:    .     il.  %i  !■■- -..I  ■•.:••  Kif' *!•••  «.      A!-Irnl«»r    \nn.  df» 
*.      \-r    I   I     I  IJ  I      itnU.  IKS. 

f    iM-rr    tfi'-ni       I..     Mr    Ui*t«f>4l.  in  «  I'tlir  rr«ti\f«l  ■i»cr  Una  «riil 

.'««.•  I  tr*  »-«•.' ;•   I i«ii iflti-4i  ihftt  I 'rt.^lif  f  «»■  ili<  Nof  iihckrifM  aiiT  niriA- 

.  .       \l>  *•■:»*  \  iir.*ti  't'ltJ.er  Afeuin*  {it*  »J.i'!i  he  will  hiiiwrU  briaf 
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size,  some,  if  my  memory  does  not  deceive  me,  scarcely  ex* 
ceeding  the  size  of  a  pea,  others  being  three  or  four  inches  in 
diameter,  and  all  exactly  corresponding  in  every  particular;  so 
that  it  seems  probable  that  the  short-tailed  tribe  also  underffo 
no  change,  except  of  size,  though,  as  we  have  seen  above  ube 
terrestrial  Isopods  acquire  additional  legs  in  their  progress  to 
maturity.  The  legs,  however,  of  these  Crustaceans  cannot  be 
regarded  as  analogues  of  the  legs  of  Hexapods,  but  r&tther  of 
the  acquired  legs  of  the  Myriapods, 

In  order  to  form  a  clear  notion  of  the  o^ect  of  Providence  in 
thus,  as  it  were,  taking  certain  organs  from  locomotion,  and 
forming  a  new  set  for  that  purpose,  and  multiplying  those  cod- 
nectod  with  the  seizing  and  mastication  of  the  food  of  the 
animals  in  which  this  metamorphosis  takes  place,  it  wouU  be 
necessary  to  watch  their  proceedings  in  their  native  element, 
the  water,  to  ascertain  the  nature  of  their  food,  their  mode  of 
taking  it,  and  other  circumstances  connected  with  its  conversion 
into  a  pulp  proper  for  digestion ;  but  as  few  can  have  ao  op- 
portunity of  doing  this,  we  can  only  conjecture  that  this  mill* 
tiplicity  of  organs  is  rendered  necessary  by  the  circumstances 
in  which  they  are  placed,  and  the  element  they  inhabit;  fer» 
as  we  have  seen,  no  such  conversion  occurs  in  the  terrestrial 
Crustaceans ;  probably  the  denser  medium  requires  a  more 
complex  structure  and  more  powerful  action  in  the  instruments 
connected  with  the  nutriment  of  the  animal. 

Having  considered  these  instances  of  the  legs  of  Hexapods 
being,  as  it  were,  metamorphosed  into  organs  more  especially 
connected  with  nutrition,  I  shall  next  mention,  more  briefly, 
some  cases  in  which  the  oral  organs  themselves  are  modified 
to  discharge  otficr  functions  than  what  is  usually  their  primary 
one. 

To  begin  w4tli  the  Jlrachnidans  or  spiders.  In  these  the  two- 
jointed  mandibles  or  cheliceres,  as  Latreille  calls  them,  are  not 
organs  of  mastication  solely;  for  though,  from  the  vast  strength 
and  power  of  the  first  joint  and  its  flat  internal  surface,  we  may 
conjecture  that  it  assists  in  pressing  the  juices  out  of  their  prey, 
yet  at  the  extremity  of  the  second  is  a  poison  fang,  being  fur- 
nished, like  the  tooth  of  a  vijxjr  or  centipede,  with  a  pore  for 
emitting  venom,  which  though  not  easily  discovered  in  the 
smaller  species,  is  visible  under  a  lens  in  the  larger;  with  these 

forward  in  due  time,  he  lately  met  with  young  specimens  of  this  crab  at  Con- 
way,  in  N.  Wales,  only  1-16  of  an  inoh  in  length,  which  did  not  differ  from 
adnlt  ones, 
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ian^«.  uliirli  roiiiinuiiiratc  with  a  iKiistiii  vesicle,  the  spider 
tlv«i.a:i-h*.>  th<:  iij!»cf*i!i  ^trijfruliiig  in  iiis  toils  which  otherwise 
he  CfuM  iH<t  ^9  easily  inatiLT,  and  havinij  sucked  out  their 
^UiOtr»  caMs  away  the  carr:i«i>.  The  faiiL'.  by  folding  U(K»n  the 
apex  i>:  the  hasal  juint  ut  tin-  oru'an  wr  are  rfinsiderin;:,  which 
1%  t'K-tSRnI  un  each  >nU\  and  lia^  u  channel  \n  receive  it  when 
^'icni|ii«>\i-d,  ran  lie  t'"niirtl  iiiId  a  f()ri-i'|>>.  resemhliiir;  thai 
^Li'^h  ariii!«  the  anteriur  l)ii>rai-i''  Ir^  of  the  shnuip,  «*r  that  of 
The  mantib,  ant]  which  i^  iti'IkiMv,  in  suine  cin'uni.Htunces,  used 
t'r  i«rvf.enj»ion. 

Ti.»-  !»i.l.jcr|  oi i»"is,.::-i'itni's  allurds  a  slrikinu'  «*xani|il«.'  i»f  llie 

4Ja^'t.i:.*'ii  and  nf^iitii-aiinn  nt'  ditlcn'nt  parts  and  f>rganai  to  the 

disctiar  jvf'l'  thr  ••ai.  f  nr  .similar  tuni'tinns.  ar'iurdin^  tn  the  cir- 

uii»taiii-t'>  in  wli!<  ii  an  animal  i>  |i!ari'd:  the  vi{ier.  the  centi- 

,cOc«  uimI  ihf  >|'ifl*-r  )i:t\r  ilnir  •^tinir  in  llieir  mattth,  nr  in  it:: 

i.cin:!\  :  tiir  st-(ii|>ion  ami  liir  Ix'e  and  wa\i>  have  it  at  thec/Aer 

'xtrftnitu  ••ftlu'  l'"dv  ;  wiiili-tlii'  malt-  «it  the  ( hnifhorhtfhihus^ 

r  pj*  JkdiJI.  and  /.i //.'//i'/.  i<r  .\i-w  IIitlLiiid  rurciipinc.  havu  it 

a  liivir  nuul  I' iTs.     f  i.i.MilrrinL'  tlic  r\uli-nl  atlinilv  l>elwet*n 

>.«e  ia*:  aniT:ial>  and  Uv  f*ii*ls,  ihi'n    |HiiM»n-s|iur  seems  evi- 

>ie:»:ij.   .inai<ij«iii<(   tn   liii-  ^j  ur   ihal  di>tiiiL'tiislii's  the  males  td 

.^:.\    j:ii.nuc*eiiU*i  liii'ii* :    ami.  rea^irnn;:  tVoni  analoi;).  we 

Lfta\  c   i^eaide  liial  llij>  n:  jan  is  i;i^<'ii  tn  tiii*  niales  of  the  Mf*- 

.jgr-rn  .«  ;i«<  a  weajH'n  rn  lu-  uvii  ni  tjjfir  miiMial  eMinhals. 

\\   .  m  -.1  r  «  \  .ij.m-  -    :..•■  :.:.i|«'i^id»   •  I    ■«  -:  I'i-r  w;l!  lind  the 

•  --    fii'r*  -  .::ii'  .•  _■  ■   .ri.u  ,'ii  nt  :iii\  :«» -i  <  i!<l«.'.  v^i'h  llieir 

.  •'■  ;.  .  ■•■.:.*'  j.i.'.i.i      .    \\;"!i    *'i!iii-    I.'i.^      ■  I.!    ill  the    lt.'ei«T>  i^ 

.    -  •  :.  .;i  I.:..'  .-    .'I-  m|'  'i.f    -:i';  ■■  •...ij-    Willi  ill'"  aiialo. 

.'■  -'  !'.'!■.-.•■  il-   .1  .,•:;.    .I,.' J.      !'  I-  III. >  lln:  frt'/n//ii 

r    .     .■  r      :A.   i  j'l  I- :'A' •  :i  Ifi'- li!  ^:  {  :»  i   i-  tl:'    i.r.iier-l»j».      The 
*  ■      .  ■  :  ;■  ■    m.ix.ii     ,-  !■■  ..**.-f  ?!.•-.  --n  >  ;i.I'  d.  ni:iiiild»li'«<,  ni 

•  -•.    _•      .:  'i.     i  .!••-.  ;    :!,•■  l!i«  -  :.;.^[  ••tl.-  i   ui*'  ■  l?»  NiJim.IIird 
.   •  •    •   ..   *     II.  ami    rh'-  ;i.'.ii"i"ii  -    ;ii.d   piir.iii' i  join!',  ni  ll." 

'_•••!.    -I'.. I-  J..    •;.•!, I  .m   *   '  i'. 
1  ■.      /    .       .  ■  :    111  |i  ;  -    -  V.  ;ii-  i:     ■.    *"t..«    i  .i*i-^  rmiT.'e  ii»»m 
■     v  :■     •;    *;.'     :..:i\..   i.   i;.-!   .i::-  ■■:  .i  •».'»'.ifi<'   «-il':i!i.  ami  :n 

■  /  ••    .  '    Ji.'  !•  .-.   .1  "     .  *  ni.  I*.   ;.  "I   .'      Ill  «  '.'■  *'\    iiiidrr  ji'  u 
•*.'  ..  if  ■  "H .«  .  *.'  n,  ar  t:  ii.--  ;..i;  .•■    :i  !ii  .■  :.i'i.  •  iinniiUil  Willi 

•■..•'*:  I'"     n  ;  .if.ij  III  !l,.    •ll.'  ;     V'.i    It  '!..i  ■  .  ;!!•    s.iiil  s  .iiii-liiiies 

■  '*••■•!  .ll    -■.;  ;  "rljiy    llii-  • /i:    |«i>.<  It.  w;i.rii   iiiaii\   t.i    :Ij-'m» 
:•  «'...'«■«    '  ,iit;    al»4>n'.  w  i^ii   ti.*  ni.  a:.tl    ::ii:iril  wilh   inatcrual 

I:  •  1-  \t»'' u  ii.  !ii'-  n  i]iii*<iiiiri  (•\  |.|i\  «.iiilti2i«i'N  \\  hat  the  man- 

.'• '  *.    ...d  Mi.'ix.ihi  ui'h  !ht:r  paiii.  •  I  tl.*    \ra'*hri:d:tiia»  realK 

"■;».•■  -.:.:.  whether  \U*-\  an-  tf.»*  arial^^u*  "  "t  •riran?*  t^earmg 
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the  same  name  in  Hexapod  Condylopes,  or  of  others  to  be 
found  in  the  Crustaceans  or  Myriapods.  Latreille,  in  his  latert 
work,  regards  the  pieces  immediately  following  the  upper  lip 
as  analogues  of  the  same  parts  in  the  Crustaceans,  namel^s  a 
pair  of  palpigerous  mandibles,  two  pairs  of  pediform  maxillc, 
and  two  pairs  also  of  maxillar)'^  feet,  analogous  to  the  four  an- 
terior feet  of  insects.*  Of  the  above  organs,  the  mandibles 
and  two  pairs  of  maxilla)  may  be  regarded  as  having  their  jmh 
totype  in  the  Hexapods ;  for  the  second  pair  of  maxills  oi  the 
Crustaceans,  in  the  Cliilognathans,  is  the  piece  that  represents 
the  labium,  or  under-lip,  of  the  first  named  animals. 

Savigny,  however,  is  of  opinion  that  the  auxiliary  maxWa^ 
or,  according  to  Latreille,  maxillary /ce^  of  the  crab,  except 
the  first  pair,  become  the  mandibles  and  maxilla*  oi  the  spider; 
and  that  the  thoracic  legs  of  the  same  animal,  with  the  same 
exception,  become  also  its  amhulatonj  legs :"  thus  accounting 
for  the  reduction  of  the  number  of  the  latter  from  ten  to  e^ 
perhaps  he  was  induced  to  adopt  this  opinion,  with  respect  to 
the  oral  organs,  by  considering  the  mandibles  of  the  spider  as 
analogous  to  the  poison-fang  which  arms  the  second  pair  of 
auxiliary  feel  of  the  Scolopendra: 

I  feel,  however,  rather  inclined  to  adopt  the  opinion  of  the 
former  learned  entomologist,  from  the  consideration  of  an^froci- 
nidan,  which  seems  evidently  to  lead  towards  the  Hexapods. 
The  animal  I  allude  to  is  one  of  ancient  fame,  of  which,  once 
for  all,  I  shall  here  give  the  history. 

iElian  relates  that  a  certain  district  of  ^Ethiopia  was  de- 
serted by  its  inhabitants  in  consequence  of  the  appearance  of 
incredible  numbers  of  scorpions,  and  of  those  Phalangians 
which  are  denominated  Tctragnatha,  or  having  four  jaws.  Ad 
event  mentioned  also  by  Diodorus  Siculus  andStrabo.'  Pliny 
likewise  alludes  to  this  event,  but  calls  the  last  animal  Solpugaj* 
a  name  which,  in  another  placc,^  he  says  was  used  by  Cicero 
to  designate  a  venomous  kind  oi  ant. 

The  epithet  Tetragnatha,  api)lied  by  iElian,  &c.  to  the  ani- 
mal which,  in  conjunction  with  the  scorpion,  expelled  the 
^Ethiopians,  as  just  stated,  from  the  district  they  inhabited, 
seems  clearly  to  point  to  the  Solpuga  of  Fabricius,  for  any  per- 

1  Lair.  Cours  ITEntomologie,  167. 

2  Anim.  sans  Vtrtehr.  ii.  57,  Note  a. 

3  Bochart.  Hierozdic.  ii.  I,  iv.  c.  13. 

4  Hist,  Nat,  1.  viii.  c.  39.    This  name  seems  derived  from  the  Greek,  ffc- 
liocentris, 

5  L.  xxix.  c.  4. 
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son,  not  skilled  in  natural  science,  would,  iivhen  he  saw  the  ex- 
panded forceps  of  their  mandible,  pronounce  that  they  had 
fmar  jaws  ;*  and  the  animals  of  this  genus,  in  their  general  form 
and  aspect,  exhibit  no  small  resemblance  to  an  ani^  so  that  it  is 
.not  wonderful  that  Pliny  should  regard  them  as  a  kind  of  veno- 
onous  ant.  It  seems,  therefore,  almost  certain  that  the  ancient 
and  modern  Solpuga  are  synonymous.  Pliny,  indeed,  men- 
tions a  certain  kind  of  spider— one  of  which  he  describes  as 
weaving  very  ample  webs — under  the  name  Tetragnathii ;  but 
these  appear  to  have  no  connection  with  the  Phalangia  tetrag^ 
naika  of  iElian,  &c. 

Olivier  was  the  first  modern  naturalist  who  described  the 
animals  now  before  us,  to  which  he  gave  the  generic  appella- 
tion of  Gahodes;  but  if,  as  the  above  circumstances  render 
very  probable,  they  are  really  synonymous  with  the  ancient  Sol- 
|ntf^9  that  name,  revived  by  Fabricius,  should  be  retained. 

Whether  these  animals  are  really  as  venomous  and  malefi- 
cent as  they  were  said  to  be  of  old,  and  as  their  terrific  aspect 
may  be  thought  to  announce,  seems  very  doubtful.  We  learn 
from  Olivier  that  the  Arabs  still  regard  their  bite  as  mortal,  and 
that  the  same  opinion  obtains  in  Persia  and  Egypt ;  and  Pal- 
las relates  several  facts,  which,  he  says,  he  witnessed  hhnself, 
which  appear  to  prove  that,  unless  timely  remedies  are  applied, 
they  instil  a  deadly  venom  intp  those  they  bite.  Oil  is  stated 
to  be  the  best  application.  On  the  other  hand,  Olivier,  who 
found  these  Arachnidans  common  in  Persia,  Mesopotamia,  and 
Arabia,  affirms  that  every  night  they  ran  over  him,  when  in 
bed,  with  great  velocity,  without  ever  stopping  to  annoy  him ; 
no  one  was  bitten  by  them,  nor  could  he  collect  a  single  well- 
attested  fact  to  prove  that  their  bite  was  so  dangerous :  to  judge 
by  the  strong  pincers  with  which  the  mouth  is  armed,  he 
thought  it  might  be  painful,  hut  he  doubts  whetlier  it  is  ac- 
companied by  any  infusion  of  venom.  The  mandibles  have 
clearly  no  fang  with  a  poison  pore,  like  those  of  the  spiders. 

To  return  from  this  digression.  I  principally  mentioned  this 
tribe  of  animals,  l)ecause,  as  was  long  ago  observed  by  Walck- 
enaer,"  and  the  observation  was  repeated  by  L.  Dufour,*  the 
head,  in  them,  is  distinct  from  the  trunk;  and,  as  well  as  Phry- 
nus  and  ThchjphonnSy  it  has  only  six  thoracic  legs :  so  that,  as 
the  latter  writer  remarks,  though  its  physiognomy  and  man- 
ners arrange  it  naturally  with  the  Arachnidans,  these  charac- 
ters exclude  it  from  them.^    Latreille,  indeed,  seems  to  regard 

1  I  J,  Dufour.  Annal,  Gener.  dee  Se,  Nat.  It.  (.  Lut.  f.  7.  a. 

2  TMbleau  des  Araneid.  l.  3  Uln  mpr.  IQ,  4    /ftuT.  20. 
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the  head  and  trunk  of  this  animal  as  not  distinct,  but  as  form- 
ing together  what  he  names  a  cephalathoraXf  or  headthorax ; 
yet  he  admits  that  the  three  last  pairs  of  legs  are  attached  to 
as  many  segments  of  the  trunk/  which  certainly  infers  the 
separation  aoove  alluded  to. 

Savigny  says,  with  respect  to  the  feelers  of  Solpuea^  that 
they,  and  the  two  anterior  legs,  so  closely  resemble  each  other, 
that  they  may  either  be  called  feelers  or  legs ;  but  in  the  speciei 
described  by  L.  Dufour,'  and  another  in  my  cabinet/  this  ii 
not  altogether  the  case,  for  the  feelers,  though  pediform,  are 
not  terminated  by  a  claw,  but  by  a  membranous  vesicle,  from 
which  issues,  when  the  animal  is  irritated,  an  apparatus  pro- 
bably used  as  a  sucker,  and  which  gives  them  a  prehensory 
function ;  while  the  organs  that  represent  the  anterior  pair  of 
le^  of  the  other  Arachnidans,  at  the  base  of  their  maxillary  or 
sciatic  joint,  are  soldered,  as  it  were,  to  the  corresponding  KHOt 
of  the  feelers,  with  which  they  asree  in  the  number  aiul  liod 
of  their  articulations,  except  that  they  do  not  protrude  a  sucker; 
neither  are  they  armed  with  a  claw  like  the  other  legs,  but  are 
probably  simply  tentaculary  or  exploratory.  There  seems  oo 
slight  analogy  between  these  united  maxillse  and  wtiat  Savigny 
denominates  the  first  and  second  pair  of  maxillce  of  the  nuUe- 
pedes,  also  united,  which  appear  to  me  to  represent  the  lower- 
lip  and  maxilte  of  the  hexapods,  and  in  this  case  the  two  pair 
of  feelers  that  issue  from  the  coxo-maxillaj,  as  they  are  some- 
times called,  or  sciatic  joints  in  the  Solpuga,  may  be  regarded 
as  representing  the  labial  and  maxillary  feelers  of  the  hexapods; 
the  second  pair  are  also  analogous,  both  in  their  place  and 
their  function,  to  the  first  pair,  or  tentacular  legs  of  Thelypho' 
nus  and  Phrynus.  In  the  Solpiiga,  the  labium,  or  under-lip  of 
the  spiders,  is  represented  by  a  bilobed  organ,  which  Savigny 
calls  a  sternal  tongue. 

From  the  consideration  of  this  animal  we  seem  to  have  ob- 
tained the  elements,  or  type,  in  reference  to  which  the  oral, 
prehensory,  and  locomotive  organs  of  the  Arachnidans  were 
formed;  that  their  mandibles,  niaxillse,  and  feelers ;  their  second 
maxillae,  and  the,  so  called,  anterior  legs  emerging  from  them, 
are  analogous  to  the  mandibles,  labium  and  labial  feelers,  and 
maxilla)  and  maxillary  feelers  of  the  hexaj>ods ;  and  the  remain- 
ing three  pairs  of  legs,  of  their  six  legs ;  the  sternal  tongue,  so 
called  by  Savigny  because  it  is  a  process  of  tlie  sternum,  will 
thus  be  an  organ  sui  generis,  unless  it  majf  be  regarded  as,  in 

1     Court  irEnUmolog.54S.  2     Galtode*  intrepidut, 

3    Solfuga  fatdli$. 
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mmiic  sort,  llio  axialfi'jiN?  nt'tlM-  |tri)sk'riiuni  u\  iiificcts.  If  ihis 
view  in  r(»rrtx'(,  uc  lia\c  Urr*'  varji hin  (.'oniur^iuiis  as  ofmaxUlit 
atid  piifvi  ml  (I  h-^s  :  a  in  f  mini  into  imuri/Iei :  iiiid  :i  prustfrnum 
ioti»  a  lai'ttiM.  Ill  thi*  P'difuilits — \iiili  ilir  t-\<'i*|«ii<>ii  of  the 
K'*iq»K*ii^, — *.  i'.  ill  Tfif/iffihfiins  ami  Phn/nus,  v>\^'r\it\\y  ihi: 
latter,  tlie  first  pair  of  k'/xiff  )i*Ii>|4n1s  m-imh  lnWi-ar  tin*  fnriii, 
4fid  111  Miiiif  int'iisiiri.'  ti>  tlisriiar-j''  tin-  liilli'Il<•ll^  d  tint'tttift. 

In  ihf  s/if'pfhni-sphl'rs*  nil  I  In-  li-i:>  in  Miint-  tii?i;rf«\  iiiiitatc 
•atciiiia.  C'j»)ic*«*ialiy  iii  tiicir  /(//*>/,  uliich  MMiirtiiiir>  c:q||(ijst  of 
tnup'  llian  /if?y  jMiut.s  ruiidi'riiiL'  ilii-rn  \cry  tlcxiMc.  so  as  tu 
ift^.iiit:  any  i  iirvc.  a  nil  fiis  liu'ni.  as  their  Idiii:  le^s  tin  the 

rant-ill/^'  Ut  l*<Ml^^4;  rahiillv  tiviT  an«l  uiivjn;;  the  herhai;e  ami 
'hK-  U*a\t>  I  if  ^'fintl'S  <V<'-  Wlii'n  ri'|»ii>ini!  u|<om  a  wall,  or  the 
•n.nlk  t'f  a  tn.^*.  tlii>  anirnal  airani:i'>  its  N't^s  mi  as  !•»  form  a 

.-p'ti*  a^i  It  \\*^rr  I  if  ray<  ai'tiuiiii  iIh-  IhmIv.  lh«*  lhi;:h  liirniiiip  a 
.t:r\  oliiu^c  anL'K*  \\i\\\  lli«'  v^-^\  of  thi*  l«'i!.  and  *^<s  ihcMiifh  tin- 
'•Aly  t>  y<  ^.'iiajl.  tliry  tK'i'ii|i\  a  i*«iiisiil«-rali|«*  s|<ari.*:  hut.  if  a 
ar.j*r,  ^r  aii\  inv-i.  A:i-.  IkucIp'^  ihrni.  it  eli'\a!i's  ihe>«' anulr> 

.■••%erv  a<*n!c  •iiH*.  "io  a«<  l"if"rMi  a  iin*!i' of  ar'*a«lrs  rmirHl  ihr 
rts/.ral  iai«*lriis  irr  l»tu]\,  iiiulrr  whn'li  anv  Mnall  rrrature  ran 
f»a*».  I'u!  if  this  (li»Cs  n"t  Mu*i-i-i-ii.  il  inakrs  it>  esra)K'  \\itli  a 
^r.-^'ity  \«'i||i|i-rtiil  tor  an  animal  liirni^hcil  with  h'^^  nmrt'than 
■•ii  liri:'.-*  the  l»"ni»tli  of  it^  limly. 

In  'K?  \t"rfnt  n  anil  tin-  f^^  I,.,  fwA.    .i>  \\r\\  :\^  thi*  *ihi'|ilHT«l- 

•  :  •!•  '.  \i.'-  Mi.ii.':;i'I«»i.  ulii'li  .iiv  ^lii-r,  lia\«'  a  nmialilf  |«iint. 
![*:  .::■•    ••in\'r''i|    iii!'  I'im  «|  ^,  !i!,r  thi*  an?' li"!'  I»"j*»  ••!    thi- 

•  r..'     -r    !!:•■    !'1-'it:   'h- .:  liiltj^    iN-i.  whuh    .in'    vi-ry  jnni:. 
"T-    ...  ;t'-  .:»  'h'-  >a!in-  \\;!N.  iiiii  l«i:  ■.  :in  inu'ia  ^'N  ^^hs^■h  the\ 

m  m 

....  t -.i'*  v    'hi-.r  |ri\  :   '!.•    !■!!..•  :    i-  \i.j  .iiii.«i|  iM-^iiJi-^  wiffi  a 

'  f  J  •.  fi'-   1  '.iii.  liiiiii*h'  ti  .»:  •}.-    t  ii,|  \\  iih  a  -'.n_'.  wlin'h  tli«'\ 

xxi  'lir-.  ••'. '  r  'Imii    l-.i.  i,.  .n.ii   'li.-.  •  .Mi-t  a:iii«  y  ilifir  a««<iil- 

4'.'v  ■  r    !•  *;  !ti  fi   .iiiv    '.i;','.'    \\lii>«-    ii  s>:;inf-    llii-v  iMiiiint 

•  -         ■  ■ 

T     w  i'    I  \  irji  •'»  III   I. -I  -  .III"   ii.aN'L'ou*  iri'aii*  ajplifd  in' 

■  -    :  ■•    -  II'  .1  i:  Ml!..  ■  •  I  ■  :i     i-iilii-  1  ii  ;  a:,(l  ;m  ai!  :h«*v  varia- 

■  <  •  'r    in    .  '  !•■::   '\ : «  .  '.■  u   :i:  ;  an  n*   an-  ihi-  1iMiT«»lrp«c  ni 

•••  J  M  IVi^t  J  .  M.  :.ji»iiij  .iiT"  I  «'i4*iilrratiiin  thr  m- 
■•  -:•  :  •■»!...  ah'i  iiii- !:  -ii-  ••!  '■\*\'\  .i.'irnal.  ami  \u*w  tin- 
•'.'  y'    '*    \   I".   Il"    li--»*   .Hi  t;!i  .!   :"  iIii'm..  n"t  i-iily  in   L:«'n'Tal. 

V  '  '   r  I-  w-   »  .i:i  I.;'  :.|i  ;!  f  j-v  *t..    \,  il  that  ••-•viT'*  thf  f  i-'i 
"    •■.■'•    :..•   i!i^   ••:    II!  *'T\.i:iii:i  aihi  '-\}4-i iiiii-nt.  \\i*  (in'i 


•  ■  n  ■ 
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that  every  iota  and  tittle  of  an  animal's  structure*  is  with  a 
view  to  some  end  important  to  it ;  and  the  Almighty  Fabrica- 
tor of  the  Universe  and  its  inhabitants?  when  he  rormed  and 
moulded,  ex  preRJacente  materia^  the  creatures  of  his  hand,  de- 
creed that  the  sphere  of  locomotive  and  sentient  beings  should 
be  drawn  together  by  mutual  attraction,  and  concatenated  by 
possessing  parts  in  common,  though  not  always  devoted  to  a 
common  use ;  thus  leading  us  gradually  from  one  form  to  an- 
other,-ttl  we  arrive  at  tne  highest  and  most  distinguished  of 
the  visible  creations  and  instructing  us  by  his  works,  as  well 
as  by  his  word,  to  cultivate  peace  and  union,  and  to  seek  the 
good  of  the  community  to  which  we  bek>ng ;  and,  as  far  asoiir 
influence  goes,  of  .the  whole  of  His  creation. 


4 

<! 
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CHAPTER  XVU. 


Malive,  locomotive,  and  prehensory  Organs  of  Animals  con- 
sidered. 

The  remarkable  circumstances  noticed  in  the  last  chapter^with 
riq;ard  to  the  lees  of  Crustaceans  and  Myriapods,  and  their  em- 
ployment in  aid  of  manducation,  sheds  no  small  light  upon  the 
lubject  of  locomotive  organs  in  general,  and  their  primary 
Fanctjon;  it  will,  therefore,  not  be  out  of  plac^  if,  in  the  pre- 
lent  chapter,  I  consider  those  organs,  as  far  as  they  are  ezter- 
%al^  according  to  their  several  types,  as  exhibited  in  the  entire 
iphere  of  animals ;  upon  which,  mdeed,  the  due  accomplisb- 
tnent  of  their  various  functions,  and  the  exercise  of  theur  se- 
veral instincts — which,  in  most  of  the  succeeding  classes,  as- 
lume  a  new  and  more  developed  character — mainly  depend. 
This  is  a  wide  field,  but  one  full  of  interest,  and  which,  studied 
is  it  deserves,  conspicuously  illustrates  the  higher  attributes 
of  the  Deity. 

We  arc  placed  in  a  world  full  of  motion ;  of  all  motions,  none 
fall  more  immediately  under  our  notice  than  those  of  the  various 
members  of  the  animal  kingdom  ;  and  the  external  organs  by 
which  they  are  eflected  attract  every  eye,  both  by  their  infi- 
nite diversity,  and  the  adaptation  of  their  individual  structure 
to  the  occasions  and  wants  of  the  animal  in  whom  they  arc 
found,  so  that  they  may,  in  the  best  and  safest  manner,  effect 
such  changes  of  place  as  are  necessary  for  their  purposes. 

Nutrition  may  be  stated  as  the  primary  object  of  the  motions 
and  locomotions  of  the  members  of  the  animal  kingdom  in  ge- 
neral. No  sooner  is  the  fcctus  or  embryo  so  separated  from 
its  parent  stock,  as  not  to  imbibe  its  food  from  it,  than  it  begins 
to  employ  instinctively  its  prehensory  and  motive  organs  in  col- 
lecting it.  And,  whether  we  descend  to  the  foot  of  the  scale 
uf  animals,  or  mount  to  its  summit,  we  shall  find  that  their — 
Daily  Bread — is  the  principal  object  that  in  every  Class  sets 
the  members  in  motion. 

The  mot  ire  organs  may  be  divided  into  tiro  classes,  those  that 
arc  employed  by  an  animal  in  locomotion,  and  those  that  arc 
used  for  prehension ;  but  as  many  of  the  locomotive  organs  are 
also  prehensive,and  prehension  is  oflen  in  aid  of  locomotion — 


f* 
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as  in  climbing  and  burrowing — it  will  not  be  easy  to  coniider 
the  motive  organs  separately  with  regard  to  these  functions^  I 
shall,  therefore,  consider  them  generally,  according  to  certaio 
types  or  kinds,  under  which  they  may  be  arranged,  and  which 
present  themselves  very  obviously,  when,  with  this  view,  we 
survey  from  base  to  summit,  or  rather  from  pole  to  pole,  the 
entire  sphere  which  constitutes  the  animal  kingdom. 

Generally  speaking,  in  this  survey,  as  well  as  in  the  peculiar 
motiomji  of  the  various  groups  of  animals,  we  have  no  trouUe 
in  ascertaining  what  are  the  external  organs  by  which  the 
Creator  has  enabled  and  instructed  each  animal  to  accomplish 
them;  but  there  is  one  anomalous  tribe,  or,  perhaps,  it  might  be 
denominated  Sub-kingdom^  in  one  class  of  which,  at  least,  this 
is  not  so  obvious.  I  allude  to  Ehrenberg's  Tribe  of  Plant' 
animals,^  particularly  his  first  or  polygastric  Class,«in  which  the 
organs  of  their  various  locomotions,  enumerated  in  a  former 

Eart  of  this  work,"  remain  unknown,  and  some,  as  those  th«t 
ave  an  oscillatory  movement,  one  might  almost  suspect  were 
moved  by  an  external  cause.  The  little  Monad,  parasitk;  oo 
the  eye-worm  of  the  perch,*  which  alternately  spins  round  like 
a  top,  and  then  darts  forward  like  an  arrow,'  seems  as  if,  like 
a  watch,  it  required  to  be  wound  up  before  it  could  go. 

Before  I  confine  myself  to  those  motive  organs  which  arc 
local,  and  planted  in  certain  parts  of  the  body  of  an  aninfial.as 
legs,  wings,  fins,  &c.,  I  shall  first  mention  those  motions  in 
which  the  whole  body  is  concerned.  Of  this  doscription,  is 
the  alternate  contraction  and  expansion  of  some,  as  the  Salpes 
and  Pyrosomes  and  other  Tunicaries ;"  the  annular  motion  pro- 
pagated from  one  extremity  of  the  body  to  the  other,  as  in  the 
earth-worms,''  geometric  caterpillars,  and  many  other  larves; 
the  undulating  movements  of  the  tlcxile  bodies  of  many  aqua- 
tic animals,  as  fishes,  particularly  the  scrpcnlitbrm  ones;  and 
the  gliding  motion  of  serpents  themselves  over  the  surface  of 
the  earth  as  well  as  their  undulations.  Manv  of  tlie  animals 
here  alluded  to  are  provided  with  subsidiary  organs — as  the 
earth-worm  with  lateral  bristles ;''  the  geometric  larves,  "with 
legs  ateacli  extremity  of  their  body:  the  leech  with  suckers— 
which,  however,  w-ould  be  of  little  use  without  the  expansion 
and  contraction  of  its  body  f  and  the  fishes  with  fins ;  but  if 


1  Phytozoa. 
4  Diplostomum  volvans, 
6  Seep.  120, 122. 
9  Ibid,  p.  181. 


2  See  nbovc,  p.  83. 

3  Ibid,  8^2. 

5  Sec  Appt^ndix. 

7  Ibid,  p.  184. 

8  Ibid. 
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ciJiuiJcr  the  furm  and  circumstances  of  all  these  aDimals, 
we  shall  sec,  in  each  case,  the  design  and  contrivance  of  Su- 
preme Wisdom.  Without  the  [Kiwcr  of  contraction  and  expan- 
noo.  by  which  the  Sal|x:s,  Pyrosomcs,  &c.,  alternately  attract 
and  repel  tlie  waters  whirh  tiH>y  inhabit,  they  might  indeed, 
from  Ihcir  absorbent  stniriure.  be  saturated,  but  nutrition  coidd 
Dol  take  place.    The  cart li- worn i  again,  a  subterranean  ani- 
Dml.  but  which  occasionally  emerges,  by  the  annular  motion 
of  Its  body  can  much  rnore  easily  wind  its  sinuous  way  with- 
out obdruciion,  when  it  seeks  a^ain  its  dark  abode  under  the 
earth.  The  denser  medium  roriipared  with  air,  through  which 
ibe  w|uatic  animals  |ias!i,  n^mlers  great  fleiibility  a  very  im- 
portant quality,  tti  eiialile  them  to  overcome  the  resistance  it 
tu  their  pmsn^ss. 
Havini^  prtfrni!ictl  these  observations  on  n[K>tions  produced 
by  the  action  of  the  wht»|e  liody,  or  successively  propagated 
mm  one  exia-mity  to  the  other,  I  shall  now  prrx:eed  to  consi- 
te tboae  external  organs,  \ihi(*h  are   its  obvious  instruments 
ia  Ike  great  majority  of  animals,  lM:giniiing  with  tliose  that  arc 
faoDd  m  the  hm-rsl  grou]H. 

1.  Raiattiry  Urmms.     In  sonu;  s|)cries  of  Iiifusories,  even  in 

Ehmiberg's  first   Family  of  his  Polygastric  Class,  the  oral 

aperture  is  frinffttl  with  a  <-in*let  of  bristles,  but  whether  the 

iBimal  by  itn-ir  iiM^aiis  creates  a  vortex  in  the  water,  or  whe- 

I'cr  th-"v  arr*  :i!i:i!i»j«»us   !i»  llir  ti.Milarji's   of  the  |x>ly|ies,  and 

ir«  •rrtpiii\ffl  iti  I'i'llerljiiL:  its  luotl,  se«*Mis   not   \n  have  betMi 

cjcarlf  a4--*Tt:iii.*-il.    Lowrrdown  in  this  <  'lu*is.  and  approach- 

-V  the  Ko!a;<>ri«'s,  \\tf  liiifi  a  sinrrular  aiiiniai,'  with   bristles, 

';  :.V;r  {p  <«ilMt).  "iiiiiulatiiiu'   l<'i:7«,  \%in('h,  as  was  before  ol»- 

vnns/  n.*\ol\e  with   wmiiicrt'iil  rapidity.     Hut  it  is   in  the 

( iut  ijf  Ii'4tii'irits  that  tli<-^e  re\nl\inLr  i'r:;aiH  are  most  cnii- 

iptf-jc>fjs.     Tii'-'v  art;  ili*si'rib«'(l   as  sli:i{ie4l  like  a   tunnel,  the 

tfif  wK.'li  lenninate'*  in  a  lieepstati'il  pharynx,  amied  with 

«.  t:A  :lr*  lAti-niai  liiialed  ontiic  t'rinireii  with  fine  liaim  or 

.tij  M«hi**h  the  animal  eniMtiitiiucattrs  a  very  rapid  rota- 

U^i.  «l»-ri«  ••  'li^'v  are  rulird  trh*  »■  I  •animals,    Siriie.  as  the  vor- 

■ 

tXk:  wheei-aiiiiiiaiet.  liv  \\a\  i^f  eminence,  ap|H;ar  to  have 


J      f^t^mfffk^'.u*  ffvfa f or.  l*LATr  I.  \.  Thj.  G. 

1  Imu'w,^  Ml'!.  ITh  X  rrin*(it>i(i-  i  Li>  ily  tlir  Rotii'erm  uf  lAmarrh,  and 
i~  i  -  >-•  ■. ,  \.T  ••Tikm^rj;  ifilfi  ii'j'Hi  fini*  :;•  iii-rt.  |it«  ;»•  iiii«  Vortiefllm,  tlie 
f-^  -y  ■*..•'.  .«  r  r-^mmlUrtt,  Miiil .  1%  \*U*i'\  III  hi*  Tiilv^ajitric  (*li«i,  iri  a 
4  L^  !''xirtii  Kaiiiil>,  \Anvfi9tktm,,  which  iccliuii  he  daumi  Vwrtutl- 


■^■^'•'■^B" 
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tiro  wheels,  others  three,  or  avenjour :  Lamarck  is  of  opinimi, 
from  the  observations  of  Du  Trocliet,  that  what  are  taken  for 
two  or  more  wheels,  are  only  one,  lienl  so  as  to  form  partial 
ones;'  but  in  some  they  are  certainly  distiwct  organ*'  Theoih 
ject  of  the  rapid  gyration  of  this  wheel,  or  whocla,  a  to  crette  , 
a  vortei  in  the  water,  whose  centre  is  the  mouth  of  the  ani-  ' 
mal.  a  little  charybdis,  bearing  with  it  all  the  nnimalculcsor 
molecules  that  cume  within  its  sphere  of  action,  and  t^  thii 
remarkable  mechanism  it  is  enabled  by  its  Creator,  as  ioag  u 
it  is  oncircknl  by  a  fluid  medium,  to  get  a  due  supply  of  food. 
These  wheels  are  merely  foraging  organs,  for,  on  a  Kurfao^ 
ihc  locomotions  of  these  singular  animals  resemble  those  of  the 
leech  described  in  another  place.' 

In  surveying  the  organs  by  wliieh  animals  procure  their 
food,  we  are  struck  by  tJie  wonderful  diversity  and  mullet' 
city  of  means  by  which  the  same  end  is  altaiiied,  and  yt^ 
through  all  this  diversity,  a  scries  of  approximations  may  or 
Traced,  proving  that  the  same  hand  directed  by  the  Wisdom, 
Power,  and  Love  of  one  and  the  same  Infinite  Being,  fabricated 
the  whole  host  of  creatures  endowed  with  powers  of  voluatarjr 
motion.  What  care  does  it  manifest,  and  attention  to  IM 
welfare  of  these  invisibles,  aud  uhat  contrivance,  that  they 
should  be  fitted  with  fin  organ,  by  means  of  which,  when  ih^ 
Are  awakened  from  a  state  of  suspended  animation,  umI  Inn  ' 
a  long  fast,  perhaps,  of  months,  or  even  years,  by  water  comloe 
in  sufficient  contact  with  them,  tlieycan  start  up  i]ito  life,  ana 
by  the  gyrations  of  their  wheels  immediately  begjir  to  breathe, 
and  to  procure  a  suffici^rt  stipplv  of  food  for  lliL'ir  silsibnancc, 
while  they  continue  animated. 

2.  Tentachs.  Nearly  related  to  these  bristle-crowned  rota- 
tory appendages  of  the  mouth  of  some  animalcules  are  what 
are  named  Tentacles,  so  called  probably  from  their  being  usu- 
ally exploring  organs.  In  its  most  restricted  sense,  this  ten  is 
understood  to  signify  organs,  appendages  of  the  mouth,  which 
have  no  articulations^  but,  in  a  larger  sense,  the  term  has  been 
applied  also  lo  all  jointed  organs  in  its  vicinity,  and  used  for  a 
similar  purpose,  which,  indeed,  arc  the  precursors  of  feelos 
and  antenna;.  The  structure  of  the  firsi-mentioned,  or  proper 
tentacles,  and  the  means  by  which  they  perform  their  motions, 
and  fulfil  their  functions,  have  been  before  explained.'  It  is 
to  these  organs,  as  well  as  for  their  food,  that  the  polypes  are 

1     See  Baker  On  ihe  HicTmcopt,  L  91.  e.  viii./,  5. 

5     Rid.J.  6,  3    See  abore,  p.  181. 

4    Bee  ^Tlgnj's  Syrt.  da  AnntUdrt,  iii.  4.        6    See  above,  p,  88. 
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i^if'httM  iMf  what  f'l.jiMitriTrslhi'ir  priiiri|>:il  nrnamcnt, that  re- 
-'.ni'Hanrc  ^ihirii,  thoiiL'ii  h^rii  In  l)lii>h  iiiis«m'ii,  cvlmi  in  thf 
•Jrfithi  !•!'  till.*  •KV.'iii.  liirir  i  'i'f:ili>r  h:isi-n:ili|t'(i  ihnii  ti>  assuiiM.*, 
"I  3|>ia!)ior  <»hriil>  in  lull  l'l<isst>!ii  .'iil.jriii'tl  \\i(ii  friiiisoii  or 
•»nn;:iMN'ltiiin'ii  iK  »«•••'*. 

hillH'  fij"  ■  ■'  \*"\\  I"'-,  ti'i-  !«'ii!iifl"<  :iri'  thfinlv  iiiotivr  nri;nns, 
':c!  iiiiht*!>«;  lli.il  'MU  >'".//'  ^'/  //■  trttirtirs,  :is  ihr  nj;*/rti.'  \\iv\ 
!  ."iir  l»Y  fi\ii:'/  iMi'i  f  \iii:i;i;v  hki*  ihu  It'i'rh,  iirnliuhlv  hv 
nnni  •*(  v»:iii.'!liiii::  aii:ili':'i'UsiiiHiii*luTs.  As  thf  iMrniLT,  hkc 
t.*itir  an  ti'i.'i:*-^  iii  lif'  \(  .!''T:iiii>-  kinL'(l<»iiu  arc  tixcd  hv  liicir 
i«k-.  afiil  I'l'ii^  ({ii''ii!l\  r:ii!tiiit  i[iii\c  Imrn  |>hi('t:  to  |iia<'e  iii 
^irrh  i>'  !  H*.!.  I  ):\  .III-  ( i< Miliit'.^N  (i:i<  c'iini|<«*ii>ati'fl  (his  to  thoin, 
a:^i  !hvt  iil-7:iiii  .ill  '\i*'  :*A\:i\\'n-ji  >  t>\  liM-utuMtinii  \tv  tiio  pr**- 

m  ■  I 

jrrf»:\i'   iiit:i!i;'lit':il!()M  <!    iht-ir  i-sitilti  or  liioiilh*^,  cai'h   Mir- 

I 

mcnii-il  l>v  :i   i-Kpiint  <>|   ti-!ii:i('!i-s.  ><>  that  ihi'V  haw  fii  M 

m 

9ku  arwi  at  all  ).i-:'jh'<.  iiMni<i  rlvx  m-{s  i>t  or-jans  cnij^taiitlv 

m 

tuf'^iWii  i.'i  I'i'ti''  'iMi :  I'hmI  i!i>iii  lilt*  ilu.il  tliuv  inhabit ;  st'iiiit*. 
•    ■  « 

It  tt  Ma?i'l.  hv  I'pMf  UL'  a  \<*i'4i-\.  hkf  ihe  \\)ii*rl-nniiiiuls.  and 
ly  t:i.i)t<ritv.  i-r»«!'aMv.  h-.  ui- -jus  i.|"  minuiir  siirkurs.  nr  smuk- 
r»-id  l«'niai*.<>ii!i  M-t-n'!:<  n.  \\'}i:it  rach  individual  cmIIitIh 
dor*  tf^l  nK'P'ly  it'Tw  t-T  In  n\iii  nntriincii',  hhl  iiUn  r«Hilri- 
bqir«  »i*ii,r:hin^  tn  that  n!  ihi*  wholi'  fonnntmilv.' sn  that 
tf^>uzh  fxiii-'  niav  i'i»ii7nhM!f*  iiimh*  in  iIm'  rmiunon  sli»i'k  and 
.'inr-  If*.  \i-t  !!ji-  i!rri.|iii'\  •  f  I'lic  ;s  niadL-  uh  hv  tin?  rudun- 
^iin  \  <•!  ;»ij"'!i"r. 

T'"  l'-..l.;  ■'.  'i  ■  r  !^«.-  iV'-^'i-w  :i!i:*  j  -l\|i<  rii'MjinLT  till'  ItM;.)- 
•  ■  l.Top-;.:.-  //;'.':.  :i:'  III*.  ;i-  I.'i--'  « -m!:--  ti\- d  ruarliit:  i»ne<  , 
*m:H  III.'  I"  ••  : «  ".i  ^  "!  a  i  1 —  ■  .-..  I»  .1  ;iP"  I  \ij  h:iir-liki"  tl«-xilr 
i.Tii..  *..j..'A;iir  r- -•'!•:..  '.'  ::■■  Imii'Ii'-^  ■!  a  rhiind»'lit'r.' 
•*:.•:.  i-xtvirf  •!.■■  \\\'-v-  .i:--  .'.i  tj.i-i;.  :.iid  iiy  ^tP'iii  h<*ld  ut 
^•'}  •■'..*.  ,'.ii:::.i"*  '-r  -  .■■-'■i.T-' ^  t".-;.  ■'.■;».•■  ;ii  riint:i«'l  w  ilh/ 
*' '..':it   :m- ;.  -  ■■:  1    :■!  !:.:>•■.'.   «■■]'    ;  n  ■-.  I:"iri    \\i:li   i:iM,k>,  tn 

Aril  ri--'  t  .  ■  /.'.';      *.  .'I  ■■.  ■' Ji.l   i- -I"  ^'   ■.'//«■"».'  l-nt:ifl»*. 

'^•'     .'j   *    •  •■  li-   ■   I    f«',.;     :     ■'     :il     •■■!i«  5^.  Jtl.il.    V.i,-  !••  lh»'\    dl» 

•t  ■•,  •'.     r  ;i:  .    •  -.1  .;■     iti    «.     i-    ;.■  i  .  !    i.l\  n^i'rl;M:if.i. 

•■.".'■/':   .'..    '/    ■'..;!'       -.1..   ;   -j:  i>  n-i.!  li*  mI'm- :!rui*^.  :(i«d 

J  •   •■  •     .[.•■•    _'i'    I.'I  :-■.'.    ■    'it  .    I'-^.  :iN   j||'\  iir--  •■ali'-d, 

■ 

'    .  -I  ■     1 1  '  «i"  1  !,  i\  I  •   I  i!i  '      i  .-.  rli  *  WW  l'»  ih-  iji  n-'ii.i- 
..     I  •  •  •  .  \<  :  ••:!  ■  :i   !\  ;  <    !•  -,  .1  il  •!  \  •ii:^ari'«  :tii'l  tin- 
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olhera  merely  prchcnsory.'  But  the  Mcdiisidans  vary  greatly 
with  regard  to  these  organs,  some  having  neither  arms  dot 
tentacles;'  others  having  tentacles  but  no  arms;'  others  again 
arms  but  no  tentacles;*  and  lastly,  others  both  these  orgaaa.* 

In  the  two  first  sections  of  the  Order  of  Echimodcrms,  coH' , 
BiBling  of  the  SUlleridaits  and  Echimdans,  the  mouth  has  no 
coronet  of  tentacles,  but,  instead,  is  armed  with  five  piece*, 
which,  in  tho  latter  particularly,  assume  the  form  and  function 
of  mandihlex ;'  but  the  Fislulidans  present  again  a  floriform 
coronet  of  tentacles,  not  simple  but  expanded,  and  branching 
-  at  their  extremity,  with  which  they  seize  their  prey.  In  lh» 
HoliAburia,  besides  these,  the  mouth  is  armed  with  five  leelh 
or  mandibles. 

Tentacles,  but  not  conspicuousiy,  surround  the  mouth  ofonjjr 
some  of  the  Tunicaiirs,  it  will  therefore  be  sufficient  merely  to 
mention  them,  and  proceed  to  certain  oceanic  animals  amongst| 
the  Anneiidans  whom  their  Creator  has  adorned,  if  I  mayn) 
speak,  with  rays  of  glory,  which,  when  expanded,  surround 
their  head,  or  rather  mouth,  with  a  most  magnificent  coronst. 
The  animals  I  allude  to  constitute  the  genus  Amjihttrit*  of 
Lamarck,  and  the  Sabella  of  Savigny;  this  coronet,  in  ffonm 
species,  is  formed  by  numcirous  tentacles,  called  by  the  authors 
just  named,  BranckicE,  or  ^ills;  but  as  they  are  stated  tg  be 
employed  in  collecting  their  food,  as  well  as  in  respiration.' 
they  Beem  in  this  respect  perfectly  analogous  to  the  tentacles 
of  the  polypes,  and  wheols  of  the  rotatories,  which  are  also 
respiratory  organs.  The  great  difference  seems  to  caatst  in 
their  being  divided  into  two  fan-like  organs  in  the  Ampmnitei, 
in  which  the  digitations  or  tentacles  proceed  from  a  commoa 
base,  end  which  together  form  the  coronet.  In  some  the  digi- 
tations, like  the  sticks  of  a  fan,  are  connected  by  an  intervenii^ 
membrane,  thus  resembling  two  expanded  fans ;'  in  others, 
this  pair  of  organs  forms  two  bunches,  set,  as  it  were,  *ith 
numerous  spirally  convoluted  plumes;'  in  a  third  each  bunch 
of  plumy  tentacles  is  convoluted,  but  not  spirally;"  but  tfie 
moat  magnificent  species  of  the  genus,  if  indeed  it  belongs  to 
jti  is  that  figured  in  the  fifth  volume  of  the  Ihansactians  ofAe 
Linnean  Societi/,'^  under  the  name  of  Tuhularia  magnified.    I 

1  Cuiu.  Camp.  A.nat.  i.  47.  3    Eudom.    Lsni. 

3  JSfuOTM.     Lun.  4     Caiiiopta.     Lun. 

5  AuTttia.    Lkid.  6    PL.tTB  III.  Fio.  9— 11. 

7  Lnmarck,  i4Rini.  tant  Vtritbr.  v.  355. 

8  Amphitrite  Infundibidum.    U«n.  TVunt.  ii.-f.  viii. 

9  A.  DdliKacorttif.    Ibid.  vu.  t.  vii.  f.  10. 

10    J.  MncR^Mo.    Aid.  U.J.T./.I.  11     Aid.  t.  ix./.  1— S, 
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^j.if  iniif^ti  it  h'htfvjs  fu  if,  iNTau.so,  if  (lie  fisiurc  quoted  is 
•omTi.  uhii'li  I  am  not  iiwurr  tliiTc  is  any  n.*:ison  to  doubt, 
the  irilii  nr  li-nta<'Io^.  f*:ill  tiiL'iii  wliidi  wo  will,  an;  nf>t,  as  in 
the  mhirr  ip('('M>.(li\  idrd  ni'o  t\\<i  lasriculi  t*v  l<uri(ll'.-s,  tlic  ravi 
■/vlii('li  Mt  u)***!!  a  cutiiiMiih  l>:iM' :  Ijut  tonn  oMf*  L'liiric»ns  and 
radiant  rnpiiit.'t.  wIi>»m'  r:i\s  an*  lH>au(ifijliv  annuluti-il  with  red 
And  nhili* :  th*'n*  .'ipi^-ais  nnli't'^I  li*  lu;  a  duiihlr  cirrli:  <tr  hcries 
ol'llirte  rav^,  ilif  int'TH.r  i»n«'s  Nlinrtcr  than  tlie  fxlL-ri'ir:  but 
Imp  if  n'.»t  till'  l*-a«!  aiMnMiaiirc  vf  tlicir  ili\isifiii  into  tfm 

i     I 

buirhc«.  carfi  l<'rtiiiti:r  a  M':iii>'.n'lr.     Tlie  ni\s  fljtiirr  I  it  lie  from 

m 

'hodc  of  many  <•!  lb'*  |"il\|H*,  i-\«fjil  in  lieiiiLT  niorc  nunKT(»us 
lod  |fKi:;vr.  tur  ih<'  iIiafiM-rcr  nt  (lie  rircK*,  when  tlir  ra\s  art' 
'Jespanilrd.  is  n«-arly  •^ix  in«'JK>,  ami  it  is  nut  staled  tliat  the 
fijnn?  m  niai'mtH-'i. 

Ubi*nr%t'r  iIp*  aiiiiii.il  is  :il.iMii'-.|  i(  wjilidraws  this  L'"ri;eou9 
•pparntus  «>!'  n  H|i]r:i[.#]>M-ijii,«ii|-y  iiiLrans  widiin  its  (tibe.  and 
^(uIr*  it2»clf  in'ii;(«  I'M:  niw  jii  itii;  Nviir:;  PK-k,  as  a  sate  n^fuire 
ftom  1(9  f'n<-tiiii'«.  \\  l:"«-\rr  (c>iii|  an-^  the  nNixe  Hijuru  of  this 
fl|anfi<*«i  annual  Mukvi'm  with  tlr-  m.-ftarit'S  nf  S'lrrn-  >|H'rirs  of 
i««iiin-flMU**r.  will  Ur  >:rii<-k  liv  (hi*  rcM-tniilancu  ihcv  t-xhibit 
■■>e«rh<iilMT.'  and  bv  tli*' ai:ril"L'\  tha(<-\idenllv«-\i'«(s  bt  fw^en 
them.  As  jipin*n'<or\  I'lL'an^.  lln-  |>riiiri|»al  fibji-i-i  of  ibeir 
uiufini  ]i*r!:.'tli  an^l  n'MiiixT^  iii:i\  priibaiily  N*  tht'ir  <'a|»(nnn*;. 
:•  I'l  a  ri'*T.  :i  •  ■;:i»i:il'.  ••!   r-i-  ■■  :iii.'    iN.  mf  .ir.irn.iii  ill-  '•e  miiH- 

■ 

■.r  •  !••.'  t'.  -.r  ^- ::•:•■  ■  i.  ;■!  J  ;  •       ■   *»  ■■'■•  '■'■  \t  i  v  I  ■  mi'."  i  i;»v  hv 
I-  1'*  f  !    :"!  i»ri-;i  ■■:.•!  :  :  ■   ■  "i  ■  ■  i  v.  rluij  il.'-:i  \    rti.A. 
^^  .ih  I'  •  ■•■  "I  .■  '■  -.  '  'i?i  ■   :i  ^  '■^•'  ■    J  l.i.»  u»  ,i  i'»  lij  -^  •  \\h«'*(' 
n.  .-r.'  ■  .-      •  111  ;i.   ■    ■  ■   ■-!''■■   ■■!   — ::.*■!  \  •  i."  vsb!''..  and 

.«!  r-i  ••  ■  -••  :•!  V,  li"     !   ■    ■  ■.  i' «:.- -i;  I'll  i;i-i,*:- -n  :if:d  !• -:  i;".il:iin 

ft 

■>'.».  !•■  i  :  •  r  :m  ^^  Ij.    ';  '        -  .■;■   "r  ••  -.li-  r- •',.•'■  I  I I  .ir.il  aiv* 

Tfi  '  .i;!i  ■•■ri'.i'I"  -^  :i!"  ■  •-  •'  li-!:"-  I    f'l  •■■■['!  •\«-l  !ii  i-  ».'•/'»//.#». 

•t  'f.iA  »'i  1  rw^l  wi  -  V  :  .  ■".'  I  !  ;^-.--*  lit  ;iii::ii:il-  ..s  ■  \;  jn. 
"*.t  r;. .  I  p  ::•■-■•■;.::  .d  •    ■  :.\  •■  «  i  j  ii -i.      I'lit  m  h'»i.'.- ar** 

'■%  I:.  •.'■■  !■  -11  ! ;.  1'!  ■.  !  :  i  I  •:  ::  •  .i  -':  ii'-t-:/'-  itiid  i. .-"•-.  tlnri 
■•  "  ■  <  •  ■.•;■■  !-  '  I"  f  .m1  -:  •■  .  I:i  'li  -f  a...iiMl^  lii-  \  ari* 
'••*:.  i*  w  •■  I.  '.■■ '  I.  .I"  .irii  ^  I  -r  iv*  u*  u*.*  :i,  a^i  1«  _•%  :.  ■:■  Im"! .. 

"'»!  ■[!.  a^  '.!i  '  ;  'T  «^llllln.rJl;  !;;•  *»i.  I.h-  ■  i-f  ?!|''  im-i  :.!i.  as  narn 
■  ■•  :  .i-^inir  '•>'■  '■  '  '  ='•  ^^i^'  ".  I"  a  i   d  ler  t»»r  ^l*'  "i  i:.-'.  luid  ai 

-:.  ifi    Ip-r  t"  l.\   I'.t      .'•■•JM-. 

T.,«  <.*•  iiTL' Hi*.  «!»*•'  t!:«.*  ti'iii:ii')i  <>  o[  'ii<- ;  iiK  jt'^.  ^i:rri'tN]il  liio 
Cfj^'.'. -.   Ill  s-j:*.'.-    -jj  n- Ti,  as  tin:   puuij''.'  aj.il  .-■.  :  i«il.  ,     b«  >idcs 

"«•  •   \.t%\.  TaAi^ff.  11.  f    iii  /.  a.  Ii.  •     C>  t.fA§ 


246  LOCOMOTIVB  AITD 

eight  shorter  arms,*  there  is  a  pair  of  very  long  ones,  which  are 
usually  denominated  tentacles,  by  way  of  en^inence,  which  the 
animal  probably  uses,  and  for  which  purpose  a  claw  arms  their 
extremity,*  to  lay  hold  of  prey  at  a  distance.  The  means  bjr 
which  the  tentacles  perform  the  locomotions  of  these  aniinali» 
and  enable  them  to  seize  their  prey,  I  shall  adeert  to  under 
another  head. 

But  though,  in  the  great  body  of  the  Cephalopods,  the  teo- 
tacular  organs  do  not  exceed  ten,  we  find,  from  Mr.  Oweo'f 
admirable  memoir  on  the  Pearly  ATautiliis,*  that,  in  that  animilf 
they  are  extremely  numerous,  and  strikingly  diflerent  in  Uieir 
structure.  The  mouth  and  its  appendages  are  retractile  withh 
the  head,  which  forms  a  sheath  for  them,  the  orifice  of  which 
is  anterior.  The  proper  tentacles  are  of  two  kinds:  1.  Bra- 
chial ones,  finely  annulated,  enicrging  from  thirty-eight  three- 
sided  arms,  disposed  irregularly,  nineteen  on  each  side,ail 
directed  forwards,  and  converging  towards  the  orifice  of  the 
oral  sheath.  2.  Labial  ones,  similar  to  the  others  in  their 
structure,  and  emerging  from  four  broad  flattened  proceaieir 
arising  from  the  inner  surface  of  the  sheath,  and  more  imme- 
diately embracing  the  mouth  and  lip :  from  each  of  these  pro- 
cesses emerge  twelve  tentacles,  rather  smaller  than  the  mr 
chial  ones.  Besides  these  two  descriptions  of  tentacles,  tbeie 
is  a  pair,  one  on  each  side,  emerging  from  two  orifices  in  the 
inner  part  of  the  hood  or  foot,  arranging  with  the  arms,  and 
perhaps  to  be  reckoned  with  the  brachial  tentacles,  thus  makiog 
up  the  whole  number  of  tentacles  of  a  similar  structure  eighty- 
eight.  It  is  to  be  observed  that  neither  the  parts  that  sheath 
them,  nor  the  tentacles  themselves,  are  furnished  with  any 
acetabula  or  suckers.* 

Besides  the  tentacles,  this  animal  has  four  analogous  organs 
of  a  different  structure,  one  before  and  one  behind  each  eje, 
which  Mr.  Owen  likens  to  antennae,  and  which  are  lamellatedf 
or  composed  of  a  number  of  flattened  circular  disks,  appended 
to  a  lateral  stem;*  a  circumstance  indicating  a  variation  in  their 
functions. 

From  their  being  retractile,  it  should  seem  that  in  this  ani- 
mal the  tentacles  are  not  in  constant  use,  as  they  are  in  the 
naked  Cephalopods,  and  that  they  require  protection ;  fnm 
their  finely  annulated  structure  they  appear  to  be  flexible  and 
easily  fipplicable  to  any  surface,  but  whether  they  are  tenta- 
cular or  prehensory  organs,  or  both,  is  unknown.  In  the  account 

1    Platk  VII.  Fig.  3.  a.  3    lbid.b.  3    NatoauM  PompUMM^ 

4    Owen*B  Mcmoirt  &c.  13.  t.  L  «.  5    Ibid*  I4» 
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of  tbe  LoHgopsiSf  a  species  of  cuttle-fish,  by  the  able  pen  of 
that  eminent  zoologist  Dr.  Grant,  tbe  part  apparently  analogous 
to  tbe  labial  tentaculiferous  processes  of  the  Nautilus,  is  called 
the  €mier4ipi  and  is  stated  to  send  out  a  muscular  band  to  tbe 
bate  of  each  amij*^  which  seems  to  indicate  that  the  arms  of 
tbe  naked  Cephalopods  are  analogous  to  the  labial  tentacles  of 
the  animal  we  are  considering.  The  labial  processes,  with 
their  tentacles,  present  some  resemblance  to  a  many-fingered 
band,*  and  from  their  situation  immediately  next  the  mouth 
may  be  conjectured  to  be  most  concerned  either  in  the  capture^ 
or  transmission  of  its  food :  but  whether  either  set  of  tentacles 
ii  used  in  its  locomotions,  as  they  are  in  the  naked  Cephalo- 
pods and  the  Armnaut,  seems  very  problematical. 

As  far  as  its  locomotion  on  a  surface  is  concerned,  in  its 
hood,  it  appears  to  be  furnished  with  an  expansile  foot,  ap- 
proaching that  of  the  Gastropods,*  so  that  its  tentacles  seem 
not  necessary  to  transport  it  from  place  to  place  on  the  bed  of 
the  ocean;  by  what  means  it  elevates  itself,  as  it  is  known  to 
do,  to  the  surface,  and  floats  upon  the  waves,  has  not  been  as- 
certained. 

In  comparing  the  organs  that  surround  the  mouth  of  the 
Nautilus  with  those  of  other  Cephalopods,  we  see  that  a 
vast  change  has  taken  place.  They  are  no  longer  the  princi- 
pal organs  of  locomotion,  that  function  being  transferred  to  an 
expansile  foot;  their  number  is  increased  in  nearly  a  tenfold 
ratio :  being  deprived  of  suckers,  they  seem  destitute  of  any 
powerful  means  of  prehension  and  retention,  and  so  are  scarce- 
ly able  to  overcome  the  resistance  of  the  larger  Crustaceans. 
Aj  their  principal  organ  of  locomotion  is  one  that  seems  to  pre- 
clude all  idea  of  rapid  motion  in  pursuit  of  their  prey,  it  is  ntost 
probable,  as  their  mandibles  arc  fitted  for  crushing  crust  or 
shell,  that  certain  Molluscans,  animals  which  must  oe  equally 
slow  in  their  motions,  and  can  scarcely  resist  them,  are  their 
destined  food. 

We  may  further  observe,  that,  regard  being  had  to  the  organs 
which  surround  the  mouth,  a  very  wide  interval  separates  the 
mat  body  of  the  Cephalopods,  known  in  a  recent  state,  from 
uie  animal  now  bcforo^is ;  even  the  Spirula^  which  Mr.  Owen 
conjectures  may  belong  to  the  same  Order,  in  this  respect  is 
formed  upon  a  very  diflcrcnt  type,  precisely  that  of  tbooe  Ce- 
phalopods.^ 


I     7Vra».  ^  2b0{.  Ae.  I.  i.  S3.  9    Owen.sH  ttifr.  f.  iT./^is^f. 
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This  animal,  in  the  above  respect,  being  so  completely  insu- 
latedy  it  seems,  as  if  in  its  means  of  entrapping  its  prev  it  was 
formed  upon  a  plan  not  connected  with  that  of  any  other  Md- 
luscan,  but  quite  sui  generis:  probably,  were  we  acquainted 
with  the  animals  belonging  to  what  are  deemed  fossil  Cepha- 
lopods,  we  should  find  the  hiatus  vastly  narrowed. 

In  this  instance  we  see  clearly  that  adaptation  of  means  Uf 
an  end  which  distinguishes  all  the  works  of  the  Creator;  the 
^triking  variation  which  this  creature  exhibits  from  the  oral 
Apparatus  of  its  Class,  is  evidently  connected  with  the  kind  and 
circumstances  of  the  animals  which  it  is  commissioned  to  keep 
within  their  proper  limits ;  its  mandibles,  or  beak,  indeed,  re- 
semble those  of  the  other  Ccphalopods,  indicating  that  its  prey 
are  covered  with  solid  integuments,  requiring  great  force  to 
crush  them;  but  the  other  oral  organs,  and  its  snail-like  foot, 
as  we  see,  indicate  that  they  are  not  of  a  kind  that  can  easily 
escape  from  their  assailants. 

Two  objects  seem  to  have  been  principally  in  the  mind  of 
the  Almighty  planner  of  the  universe  of  beings:  one  seems  to 
have  been  the  concatenation  of  all  subsistences,  seriatim  and 
collaterally,  into  one  great  system ;  and  the  other,  so  to  order 
and  vary  the  structure  of  each  individual  that  it  may  be  duly 
fitted  to  answer  a  certain  end,  and  produce  a  certain  eflfect  upon 
such  and  such  points  of  that  system,  and  this  in  such  a  way 
that  these  effects,  though  diverse,  might  not  be  averse^  but  pro- 
ceed, if  I  may  so  speak,  in  the  same  direction.  Thus,  in  the 
subject  before  us,  the  general  commission  given  to  the  Cepha- 
lopods,  is  to  assist  in  reducing  the  armed  population  of  the  ocean 
within  certain  limits,  and  to  all  are  given  instruments  and 
organs,  varying  indeed  in  their  structure,  but  proper  to  enable 
them  to  effect  this  purpose ;  all,  however,  concurring  to  bring 
about  a  common  and  connected  object,  and  one  taking  one  de- 
partment and  another  another. 

The  tentacles  of  the  Unioalve  jMoIIuscanSj  for  the  headless 
animal  of  the  Bivahcs  has  no  such  organ,  are  neither  used  for 
locomotion  nor  prehension,  and  tlicrefore  seem  to  have  no  claim 
to  a  place  in  the  present  chapter.  But  as  tliey  are  clearly  the 
analogues  of  the  tentacles  of  the  animals  we  have  been  consid- 
dering,  and  though  not  prehcnsory,  arc  certainly  exploring  and 
sensiferous  organs,  which  are  probably  connected  with  prehen- 
sion, I  shall  make  a  few  observations  upon  them.  They  vary 
in  their  number,  some  having  none,^  others  only  two  ;■  others 

1     CMUm,  2     Cypraa,  Voluta,    Plati  VI.  Fro.  1.  h. 
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agaii^  firar  ;*  and  lastly,  others  six.*  They  are  without  articu- 
latkmsy  though  they  sometimes  exhibit  an  annuiated  appear- 
ance:* they  are  also  often  retractile,  and  in  the  snail  and  slug 
they  form  a  holloinrtubc,  which  can  be  inverted  like  the  finger 
of  a  fffeye ;  in  others  they  appear  to  be  composed  of  longitudi- 
nal fibres,  intersected  by  annular  ones,  which  render  them  ca- 
pMe  of  great  extension.  In  form  they  are  either  filiform,  seta- 
ceous, or  conical ;  but  in  the  remarkable  genus  Laplysia^  or 
the  Sea-hair,  the  upper  pair  are  shaped  like  the  ears  of  the^ 
aniroal  from  which  they  take  their  name.  Their  sense  of  touch  ^ 
is  much  moi:p  delicate  than  that  of  the  rest  of  the  body.  They 
are  intimately  connected  with  what  are  usually  deemed  the 
organs  of  sight  of  the  Univalve  Molluscans,  which  in  some 
ceoera  they  seem  to  inclose.  Some  of  these  eyes  are  placed, 
m  the  form  of  a  black  pupil,  at  the  summit  of  the  tentacle, 
which  surrounds  them  as  the  iris  does  the  pupil  of  the  perfect 
eye ;  in  others  they  are  imbedded  in  the  middle  of  that  organ, 
aiid  in  others  at  its  base ;  in  some,  as  in  the  Sea-ear,«  they  are 
seated  in  a  separate  footstalk.  In  many  of  the  carnivorous 
species  the  pupil  is  surrounded  by  an  iris,*  which  seems  to  in* 
dicate  that  the  tentacles  perform,  in  some  sort,  the  functions  of 
that  part  of  the  eve.  The  upper  pair  of  tentacles  in  the  MoK 
luacans  seem  analogues  of  the  aTi^eTincsof  Condylopes,  and  the 
lower  pair  of  their /ec/fr5 ;  and  the  functions  for  which  the 
Creator  has  formed  and  fitted  both  are  probably  not  very  dis- 
similar. The  extreme  irritability  of  the  tentacles  of  snails  and 
slugs  is  evident  toevcry  one  who  observes  their  motion  :  at  the 
approach  of  a  finger  they  are  immediately  retracted ;  they 
therefore  give  notice  to  the  animal  of  the  approach  of  danger, 
so  as  to  provide  against  it,  and  when  necessary  to  withdraw 
itself  into  its  shell :  the  eyes,  from  their  situation  in  many  of 
them,  supposing  them  to  have  a  greater  range  and  power  of 
vision  than  they  appear  to  have,  cannot  direct  them  in  the 
choice  of  their  food,  in  these  their  lower  tentacles  may  have 
this  office.  Snails  and  slugs,  we  also  know,  issue  forth  from 
their  places  of  concealment  wlicn  the  earth  is  rendered  moist 
enough,  by  showers,  for  them  to  travel  easily  over  its  surface; 
so  that  they  must  be  endued  with  some  degree  of  airo$cep$y^ 
of  which  probably  these  delicate  organs  are  the  instruments. 


1     Helix.  lAmax. 

S     Clio.     The  UmiUcIcs  in  thin  frcnxin  arc  retractile,  and  when   retracted 
ft>rm  two  taberclen,  which  make  the  head  appear  bilobed. 
3     VtAuta  jEthiopica,  Plate  VL  4     HoitoCtt. 
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Whether  the  barbs  appended  to  the  mouths  of  many  fiibes, 
as  the  barbel,  the  Siluridans/  and  the  Fishing-frog/  may  be 
regarded  as  a  kind  of  tentacle  cannot  be  certainly  aflirmed, 
but  from  their  proximity  to  the  mouth,  it  seems  most  probable 
that  they  exercise  some  function  connected  with  the  procuring 
of  its  food.  Cuvier  regards  them  as  a  kind  of  tactors,  andthey 
also  present  some  analogy  to  antennn3  and  palpi.  V 

In  many  of  the  Annelidans,  tentacles  of  the  present  descrip^ 
tion  are  found  not  only  in  the  vicinity  of  the  mouth,  but  a»> 
upon  the  pedigerous  segments  of  the  body,  and  appear  to  be 
equally  used  in  exploring  objects.*  ^ 

I  shall  next  consider  some  tentacular  organs,  which  differ 
from  those  we  have  been  considering  in  being  more  or  les 
jointed.  These,  on  that  account,  have  been  considered  as  a 
different  class  of  organs,  and  by  many  have  been  denominated 
cirri  or  tendrils,  or  more  properly,  by  Savigny,  tentacular  cirri. 
I  have  before  described  organs  of  this  kind  in  ray  account  of 
the  Cirripedesj^  by  which  it  apf)ears  that  thfey  arc  employed 
for  the  same  purposes  as  the  tentacles  of  the  polypes.  IJiiaer 
this  head  also  the  antenna;  of  Crustaceans  and  insects  may  be 
noticed,  which  seem,  as  I  have  lately  observed,  analogous  to 
the  tentacles  of  the  Molluscans,  and  the  barbs  of  fishes;  Id 
some  instances,  indeed,  they  are  used  instead  of  the  fbre-len^ 
The  reason  why  their  structure  differs  from  the  soft,  inarticuble 
tentacles  above  described,  at  least  in  most  cases,  appears  to  be 
the  different  nature  of  the  integuments  of  the  animal,  which 
being  incased  in  a  kind  of  coat  of  mail,  it  seems  requisite  that 
both  its  locomotive  and  oral  organs  should  be  similarly  de- 
fended, and  in  this  case,  unless  they  had  been  jointed,  they 
would  have  lost  their  ffexibiJity,  and  so  could  not  have  exer- 
cised the  functions  assigned  to  them  by  their  Creator.  It 
may,  perhaps,  be  objected  that  the  shell  of  the  snail  is  nearly 
as  hard  as  the  crust  of  the  lobster ;  but  when  we  consider  that 
the  former,  when  moving,  can  thrust  forth  the  greatest  part  of 
its  soft  bodv,  as  it  were  from  a  house,  while  the  crust  of  the 
other  is  really  its  skin,  this  objection  seems  to  vanish. 

Suckers, — The  organs  I  am  next  to  consider,  acetabula,  or 
suckers,  are,  in  many  cases,  so  intimately  connected  with  ten- 
tacles, as  to  form  the  most  essential  feature  of  them,  without 
which  they  can  be  of  no  use.     In  fact,  in  the  Cephalopods, 


1     Plate  Xll.  Fir..  1.  2     TA^phius.     Plate  XIII.  Fw.  3. 

3     Fn.  Groetdanti,  294.  4     Sec  above,  p.  189. 

5     Introd.  to  EnU  ii.  308. 
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I'iMii  ijii  io  the  anil  «ir  l«*ir.  or  tlic  tiri'jrrs  ancl  u>es  to 
1.  in  liijIuT  uniiiial^:  ilicv  arc  tlic  part  liv  which  the 
aU'S  h<'lil  4>1  wiiat  il  \\ant<  In  >L-i/r:  ariil  hv  \\h:  ahor- 
n'j  aiJtl  iiiitixiiii;  d  \\h;rh.  upon  a  smUiJ  Mih>taiire.  it 
r*»:n  Jilari!  In  jlacr.  A  siiikrr'  iiiiv  hir  ilchrird — An 
fV  whh'li  ail  aiiimat  is  t-naMnl  to  rn'atc  a  vafiiuiii  be- 
.  (t.^M.*  oriraii.)  ami  any  Hiiriai-f  i.n  wfudi  jt  n-sts.  so  as 
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I  «*aus]ii2  It  ti>  adh'Tr  tiriiiU . 
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i:  <il>;>'.'t  wh.t'h  ihi-  aniinal  \ii«i:i'<i  lo  rrlain.* 
uv  ra-<**.  lh«-  ait.i  fi  i-t  ihf  ^U'ki  i'..  a-*  ^ofkiT^,  Hc*oms 
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these  animals,  at  the  first  glance,  appear,  we  see  that  in  these 
organs,  and,  doubtless,  in  all  others,  they  are  exactly  fitted  to 
answer  the  end,  and  fulfil  the  purposes  of  Divine  ProvideDoe 
in  their  creation. 

The  suckers  of  the  Diploxoon  exhibit  a  complex  structtireio 
aid  of  its  powers  of  suction,  not  easily  developed  and  UDd6^ 
stood.  Dn  Nordmann  supposes,  that  tho^jgh  tne  animal  coali 
attach  itself  strongly  by  these  organs,  additional  means  were 
necessary  to  render  its  attachment  sufficiently  firm ;  and  thit, 
therefore,  while  it  is  fixing  itself  by  the  suckers,  it  requires  the 
aid  of  the  apparatus  of  hooks,  or  claws  and  arches,  to  keep 
iftelf  from  being  misplaced.* 

The  Class  o{  Anndidans  exhibits  a  great  variety  of  locomo- 
tive organs,  amongst  the  rest,  in  the  last  Order,  we  find  net 
erSf  these  being  tlie  principal  organs  for  motion  of  the  Aim- 
dineans  or  leeches,  the  animals  of  which  Order,  however,  IL 
Savigny  is  disposed  to  think  are  essentially  distinct  from  the 
rest  of  the  Annelidans,  on  account  of  their  want  of  seta  or  It* 
teral  bristles.  The  oral  sucker  of  that  division  of  the  aDimali 
I  am  considering,  to  which  the  common  leech'  belongs,  is  diidn- 
guished  from  the  anal  one  by  being  formed  of  many  segmenti^ 
whereas  the  latter  consists  of  only  one.  Their  motions,  \ij 
means  of  these  suckers,and  the  annular  structure  of  their  bodies 
I  have  before  sufficiently  described.'  Their  suckers  also  enaUe 
them  to  lay  hold  of  any  aquatic  animals  that  come  in  their 
way,  especially  the  oral  one,  which,  once  fixed,  they  soon  make 
an  entry  and  begin  to  imbibe  its  blood. 

We  see,  in  this,  the  reason  why  their  Maker,  instead  of 
bristles  for  locomotion,  has  given  them  organs  by  which  they 
can  not  only  move  from  one  place  to  another,  but  also  fix  them- 
selves firmly  to  their  prey. 

I  shall  next  advert  to  a  kind  of  sucker  which  really  become! 
both  the  hand  and  foot  of  the  animals  that  bear  them.  I  al- 
lude to  those  of  the  Echinoderms^  described  on  a  former  occa- 
sion,^ in  which  the  ampullaccous  part  within  the  shell  presents 
the  first  outline  of  a  shoulder  or  thigh,  the  exerted  extensile 
part  that  of  an  arm  or  leg,  and  the  dilated  part  with  which 
the  animal  seizes  its  prey  or  walks,  the  h^nd  or  foot;  the  two 
first  constituting  the  tentacle,  and  the  last  the  sucker. 

I  have,  on  a  former  occasion,  given  some  account,  uocier 


1  See  Nordmann^  i.  61.  t.  v./.  3, 4,  5. 

2  Sanguisuga  medicinalis.    Sav.  3  Sot  aboTC,  pb  181' 
4    See  above,  pp.  108,  111.    Plate  III.  Fig.  5. 
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e  Mme  of  the  Perch-pesst,*  of  a  sin^lar  animal  belonging  to 
e  LemeanM,  whose  hifHory  has  been  ;;iven  by  Dr.  NordmaDn» 
id  which  in  diatin^uishcii  by  n  Riickcr  common  to  two  lega. 
rveral  other  l^rnean*i  lin\c  .similar  suckers.' 
Amongst  insects  are  a  variety  ut' animals  which  nre  known  to 
alk  asramst  trraviiv,  wesm:  the  comrnnii  llics,  and  other  two- 
in^jrd  ami  tour- wm^^fd  inseris.  walk  wilheaKe  upon  thcglait 
oar  wiihIows,  and  ciMirsi;  each  other  over  tlieeeilinKsof  our 
tmrtmcnts,  witlMHit,  in  either  r*as<\  tuHing  from  their  lubricoutv 
'  aeenimiriy  |ierilciiw  siatinn.  Writers  on  the  subject  arc  rot 
(reud  a«  to  ihr  i  neat  is  by  which  this  is  ellerted,  some  sup- 
-«ini;  that  It  is  by  atiiiiis)ilH*ri(*  iircssurc,  prtKliieed  by  stickcrfl:' 
rhile  others  maintain  that  it  is  by  a  thick-set  brush,  composed 
(  sh«>rt  bristb's.  mi  tlir   iitiili-rside  of  the   It  Nit,  or  by  certain 

Krndaccs  at  the  a|i«.*x  «if  iht;  claw  joint  of  that  or^n/  Pro^ 
y  liuth  thr*ie  (*aiis(*s  arc  in  ariinii,  for  tliouifh  tlie  puivillior 
iM|<ushions  ol'  flies  tiiav  adlicn*  bv  mechanical  means,  those 
Biiome  Hym»'nojtrtra  and  (h'thtiptrra  svem  e\  ii lent ly  furnished 
llil  suckers.*  In  boili  v.i^v*  ihi!  desi:;n  of  nn  Intelligent 
U«K  IS  apparent:  llis  wisilotn.  which,  under  difTereiit  cir- 
'"wniianros,  contrives  diiliTcnt  means  to  attain  the  same  end  ; 
llii  pfiwer.  which  ;;iv(^<(ct}i-ct  lf>  that  pur|K>seand  contrivance; 
uri  Ills  cuiKlh^ss,  wtiich  canM-s  every  varied  mean  to  subserve 
'4thf*  ni<»re  ronvrniencr  and  ttirnfort  of  the  animals  in  which 
vh  •■bta.iM,     ('••ul.l  \\r  triici*  rxMiMlv  flu*  liNiorv  and  habits 

w  m 

'fci'Tv  irrmip  of  :inini.iU.  riay.  fifericli  individual  Sjiccics,  we 
^iii«i  ii.«''ovi'r  ih.it  linr  <>ii:iliti>st  v:iri:i^(»n  \va<  to  answer  a 
•'ir!i.-iiiar  end  :  :itiil  ili:il  cvrn  its  \cry  Uait^  ami  |Nin*s  were  all 
f'J'i.l»T».*d  w:!ii  relen'rici'  t«i  *pccjal  u^es,  iMpsceii  by  Divine 
Wi«i'ini. 

Any^riif-t  i»iU«T|.ur[i'''*«'*i  t- ir  xiji.cli  mjckcrs  wi-re  yiven  t«»  the 
MK«  111  lii«'.'»'N,  oiii:  lN-:ir«*  nl-rion  to  ili'*  ni'en'<Mirse  of  the 
•'i'^  Thi<  i»i  |i:irticiil;irly  oh^iTvaMc  iti  tin*  rnali's  of  tlie 
»^ji'e.^«  U-i'Mi-^/  e«»|H-.i.iIly  tin*  :ii|ii:iJn'  onc<.  In  the  ter- 
fcvirial  «K'K-'»'  indei'd  S'lmctltini;  'f  the  kind  taM***  flare,  fnr  the 
^■»li't  n.iy  ]»•  Mi"\\n  liy  !i:i\ii»::  tin*  tlin-*'  t»r  loiir  firni  joints 
*'/ikeliTH>  oiily  of  till*  anirriiir  !ar<i.  and  <om'*iiines  of  the  in- 
^^niy^i.ale.  rtiopr  or  !•"«(  ddiilfd  and  furnished  underneath  with 
'^(iH  bristle**,  intennixeil,  it   hhould  m'ciii,  with  very  minute 

i     "^»  tSr.ir.  j».i.  J  I  ».  •»'W.  "J     S  r  \>i'iiiiiiiin,  f.  vii.  «iii. 

^     /'*..>•     7"jii      l-l*.     Ti-J.    f.   iMii.     /nfruJ.    ftf  i.Hf.  II.  3*JX     Whilc't 

•   ^^•^  .'  I        /'•/     Wor&ir 

4      l!  •-4«*::  in  /jim.   'i'rmn§    in.  I**7. 

*     f'fci-M    Trmng.  uSi  tup.  f.  ii«.  i\i. 

i     l«r«iMr«.     1^1.  7     rirmJWtJtf,  Mtrpsii^.  r«r«li^  Ac. 


-f. 


2M  LOOOVOTIVK  AITD 

suck6r?»  and  in  some  iwith  transverse  ones.'  But  these  organs 
are  most  conspicuous  in  the  male  of  our  most  common  water- 
beetles,*  in  wnich  the  three  first  joints  of  the  anterior  tan» 
form  a  dilated  orbicular  shield,  covered  with  minute  suckers, 
sitting  on  a  tubular-foot-stalk,  with  two  exceeding  the  rest 
greatly  in  size.  The  intermediate  legs  also  have  the  three  first 
joints  thicU|y  set  with  minute  suckers. 

Leaving  tne  invertcbrated  animals  the  occurrence  of  suckers 
becomes  very  rare ;  very  few  instances  are  upon  record,  in  the 
whole  Sub-kingdom  of  vcrtebrated  animals,  of  this  kind  offor- 
mjition,  two,  in  the  Class  of  fishes  and  the  other  in  that  of 
reptiles,  namely  the  lurnp-fishes,"  the  sucking-fishes,^  and  the 
Gecko  lizards.^  Under  the  naxneoUump-Jishesl  include  allthoie 
whose  ventral  fins  unite  to  form  a  disk  or  sucker  by  which  they 
are  enabled  to  adhere  to  the  rocks,  constituting  Cuvier's  family 
of  Discoboles.     But  the  most  celebrated  of  this  tribe,  in  ancient 
as  well  as  modern  times,  are  the  sucking-fishes  or  Echenii$ 
which  Pliny  says  were  so  called  from  their  impeding  the  coum 
^f  the  vessels  to  which  they  adhered.     On  t^  back  of  their 
lead  they  have  an  oval  cotyloid  disk  fitted  with  numenxv 
transverse  laminsD  denticulated  at  their  posteriofcdge,  forming 
a  double  series;  by  the  aid  of  this  apparatus,  wtiich  appeanto 
adhere  by  means  of  the  teeth  of  its  lamina?  as  well  as  by  sue- 
tion,  this  animal  attaches  itself  to  the  whale,  ttte  dolphin,  the 
shark,  the  turtle,  and  other  inhabitants  of  the  waters,  and 
even  to  vessels,  that  arc  sailing,  and  thus  organs;  which  at  first 
sight  appear  to  stop  all  iocoiuotion  in  the  aniinajj  arc  the  means 
which  ctiabic  it,  like  certain   barnacles,"  to  traverse  half  the 
glolKj.     The  fins  of  this  animal  do   not  pepntit  it  to  swim 
with  case  and  velocitv;  and  tiicrelbrc  this  must  be  regarded  as 
a  compensating  contrivance,  by  which  it  cair.tliepmore  readily 
fulfil  its  functions  and  instincts.     Though  they  are  disengaged 
with  dilliculty  by  human  force  from  the  vessel  to  which  they 
are  fixed,  they  very  easily  detach  thcmsclvc|,  and  swimming 
on  their  back,  pursue  any  object  that  attracts  their  attention  or 
excites  their  cupidity. 

It  is  singular  to  remark  that  in  the  case  of  two  such  animak 
as  the  barnacle  amongst  the  Cirripedes,  which  has  naturally 
no  locomotive  powers  and  organs;  and  ibeTEchen'eis  amongst 
the  fishes,  in  which  they  are  insufficient  to  fransport  it  farfirotn 

1  E.  G.  Harpalus  ealifrinosvs,    F. 

9  Dytictus  marginaliB^  &.c     Philos.  Trans,  ubi  ropr.  U  xz. 

3  Cfclopierua  Lumpus^  &.c.  4    Eekeneit, 

6  Qteka,  Daud.  SteUia,  Schn.  AicalaboUs.  Cuv.        6  '  See  abofe»  pb  191- 
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s  native  rocks  and  haunis*  such  means  should  be  aflbrded  by 

kiad  Pruvidcncc  cif  visiting  in  safety  the  most  distant  oceans. 
Iieae  animals,  though  they  may  be  called  parasitic  from  their 
Ihcring  to  other  animals,  yet  ns  they  do  not  appear  to  imbibe 
QV  nutriment  from  them,  tin;  design  of  this  sins^ular  instinct 
secBs  to  In;  merely  their  transport,  tor  |>urposes  uot  yet  fully 
srertained.  . 

But  there  are  otl)or  fi.^hcs  whose  month  is  a  sucforioiis  organ, 
nalosous  to  that  ol'  tlie  k'efli,  hv  which  tliev  surk  the  blood 
flhc  aquatic  aniinals  iliey  ailhcre  tn;  f»f  this  'lescriplion  are 
le  Lampretf^  and  the  llaij^'hwx  u\^m  tliese  1  iiliull  not  furtlier 
niarce. 

The  olhiT  siicler-lMMrin-j  vcrlchratrd  nniinnls  which  I  men- 
oned.  urre  th'Hi*  Sjiiri.-iii'i  \\li:<-h  furm  the  treniis  frVc^r/,  and 
to  obit*rC  of  tIi:*<  -trii''tiii''.  in  llic::).  i<  l(»  cuaMc  thcin  lf>  walk 
faifMt  irravify,  tlint  lln;^  tl^-v  ;ii:i y  Ir'  t'!ii|Ni\\er(Ml  tn  {iiirsue  the 
Mei-t^  fi«»SM><«ini;  the  s.inr  t:i<-iiity.  uji  |vi*rficii(iicular  or  aloni' 
ffurftcturl:if'c<k.  *J*hi'H''*ij«l.t  r>.'c<ijiMsiiij:;ol  lr:iii'<\er^e  lamina* 
<cupy  thi*  ttTiiiiual  [i:>ii>'!  rtii:  ntiilf rsnli*  ot  thr  tiM's.  Hv  aid 
•f  XhF.'^i  iT'.'-iiio'  th^'V  i':iti  !.i  Mi.I  ilic  s'iKMiih  I'hnnarii  walls  of 
looser  i!i  liiii.i.  .\ih»tfi>'r  Sinrian  L'<*niN.*  the  (Sci-ko,  of  the 
H'cflt  lrifl.t-«.  h.is  a  <»iiiii!:ir  i»ri::ui.  Iiv  h.i'Miis  i»f  which  it  rlirnhs 
Optrcc5,  as  well  .-m  ili.*  \\\\\U  of  }>•  111^1-^,  in  tiir  pursuit  ot  injects. 

Thtr  aiih*'4iMn  iif  sucKi-i^  and  tli<-ir  rrlaxaiion.  f**«|H*ciallv  in 
■•^••ii'ili-'Ti,  III  «'!ilir  t'»  :i»i-'Afi"  TV.'-  «h'!  l-»r  \\!i;ili  ilji'v  wen* 
jP'.nj,  'Ml*:  Iw  as  ii  rii-  liv  il-:  ■fjii- 'iT  tj'-iM  il;«*  wiJI  nf  ih«?  ani- 
wul.  a«  irif  *'«  ■*  •  II  !).'•  |!  I':'*  ui"  ar"  \u*'\'n\\z  «iri  an*  njKiii 
•*ri:  a.iii  \''  in  -'i  ■  r-  \\\<  ■.»  •  ^.  :in  11  tf;-  j  i-nli-prst/  the  ani- 
-'■»:,  w|..-;j  i.n- I-  f.\'- i. '-.Ill  •'I'  ■  :\  «i  •■•ii'iji-  iNi'li":  hut  in 
•hj  ra**',  fi  i\jfij  :i:r.4:rji-.i  ;!'.  i.i'.ii.iite  sr;ii:..jj,  iho  is  of  no 
*il»»r!ari'  •'. 

Il   Hr  •.•!], 'v  !i.«*    ir    i.\;i.;:il    «■    "-n  •  I'   :iII  tlit-  >lirkcr-lM*aring 
•aiT.ii*.  \*'-  *hi!l    I.;    1  '":.:;  tli>    k  ml  nl  ii:,'iii  was   n'.<'«'i'*:irv. 

^•ida  \  :*  ......j  :,  M*  ■   ,.f.  ;.i  i-i  ;r.'-  ri|.-ni  to  t-.llil  i-fll-ftii.ijlv  their 

*'»rai  kJi"*.  ':<  !*.       •!  ■■•  il  •  ^l'■  \\"ik  :i:>;"'iri!fil  lli' .u  hv  their 

•  a 

*L<||,..  I   :■■  !•    r.       r    r  :■.>•..    r.  Ill   vaifl  Ui-lilii  tlir  t  \'pii:i|.ij»m|s 
Wiri>-  ;i:j  1  .    ,  :i'  I'. . .  .r  •  •  *■    .  r  .tinj  ili'\ .  ^•  .r  lln"  rrah  «ir  tin*  Iol»- 
***'.  r.  jii»t»M'l  '■:   •■••  '  •   !■  "  -'  f  \\\*\\  Mui.t'iMiis  suikcrs,  the\ 
^If'"  t.iw-.   .1  1  ri  tr  I   '  I.*  ■  !a\\<  mIiIh-  l-'i'linr  ra<*c  :  <»r  hov 
*'■'-!  tr.«*  lit  ."L'l  !■*■  •■Mai»:«'l  !•»  *»vi  riakc  jf-^  insect  t  j'o\eiider. 
■'  ti  I  f!  wt'p-  I.kf  itjM-c  4i|  lijf  ri.-s!  cif  itd  class  \ 


^      PtM     7r41l     l**!**.  r.   I«U.  /.  *J. 

•'    \iukwTw9  i'tremrum,     Srr  abovr  p.  259. 
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As  supplementary  to  this  account  of  suckers,  I  may  mentioi 
a  locomotive  organ,  ffiven  to  a  very  numerous  tribe  of  ioverte- 
brated  animals,  which,  as  I  observed  on  a  former  occasion,  ap- 
pears in  some  degree  to  partake  of  the  nature  of  a  sucker,  and 
which  is  eminently  adapted  to  the  structure,  circumstanoo^ 
and  wants  of  the  animals  that  are  provided  with  it  I  meto 
the  expanqle  foot  of  the  great  majority  of  Molluscans :  thm 
animals  are  the  only  instance  of  a  unipede  structure  in  creation, 
but  this  one  foot  answers  every  purpose  of  a  hand  or  i^ ;  it 
spins  for  the  bivalves  their  byssus,*  is  used  by  others  as  as 
auser,*  by  others  as  a  trowel,'  and  by  others  for  other  maoi- 
puiations,  and  is  generally  their  sole  organ  of  locomotion;  from 
its  soft  and  flexible  substance  it  can  adapt  itself  to  the  surfaces 
upon  which  it  moves,  and  by  the  slime  that  it  copiously  sccrutei 
lubricates  them  to  facilitate  its  progress.  In  very  dry  weatber» 
however,  it  cannot  move  with  ease  over  the  arid  soil,  but  when 
humid  from  rain,  the  whole  terrestrial  Molluscan  armylssoei 
forth,  naked,  or  in  various  panoply,  each  according  to  its  kiod, 
covering  the  face  of  the  earth,  so  that  it  is  not  easy  to  avoid 
crushing  them. 

The  most  careless  observer  of  God's  creatures  must  be  struck 
by  the  correspondence  between  this  foot,  and  the  animal  to 
which  it  is  given ;  had  its  locomotions  been  by  means  of  u 
organ  of  a  solid  substance,  or  by  means  of  several  such  orgsoi* 
the  harmony  of  structure  which  now  strikes  us,  and  relalioo- 
ship  between  its  diflerent  parts  would  be  done  away,  and  we 
should  think  we  beheld  a  mongrel  monster  engendered  1^ 
strange  mixtures  of  animals,  rather  than  a  creature  harmom- 
ously  moulded  by  the  hands  of  an  alhvise  Creator. 

I  may  also  mention  here  a  few  other  organs  which  seem  to 

f)resent  some  analogy  to  suckers,  and  which,  though  aiding  id 
ocomotion,  arc  not,  strictly  speaking,  locomotive  organs,  or 
those  by  which  locomotion  is  eficctcd.  I  allude  to  the  spuri- 
ous legs,  or  prolegs  of  the  larves  of  insects.  These  are  usu- 
ally retractile  fleshy  organs,  analogous  to  the  bristle-armed 
f)rotuberances  of  the  Annelidans,  rendered  necessary  by  the 
en^h  of  these  animals,  and  supporting  them  as  props,  and 
which  usually,  by  means  of  a  coronet  or  sernicoronet  of  hooked 
spines  or  claws,  and  by  applying  their  prone  surface  to  the 
plane  of  position,  take  strong  hold  of  it:  these  legs  do  not  step: 
the  six  anterior  jointed  legs,  where  they  exist,  are  the  walking 
legs;  but  these  organs  having  been  fully  described  in  another 

1  See  above  p.  135.  2  Jbid,  p.  133.  3  Ibid,  ]56, 
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joiat  work  of  Mr.  Spenc^  and  myself/  I  must  therefore  refer 
4lie  reader  for  further  infonnation  on  the  subject  to  that  work. 

What  are  called  the  pectinesor  comb-li^e  organp  of  scorpions^ 
and  those  pedunculated  ones  which  are  attached  to  the  hind 
legs  of  the  Solpuga  or  Galeodes,  are  conjectured  by  M.  La- 
traille  to  be  connected  with  the  respiration  of  these  animals. 
Amouroux  seems  tp  regard  the  former  as  a  kincLof  sucker, 
bat  DO  actual  observations  have  as  yet  ascertained  their  real 
natore,  except  that  the  author  last  named,  states  that  he  has 
teeo  the  animals  use  them  as  feet. 

SeicB  or  Bristles.  Having  fully  considered  suckers  and  their 
analogues,  I  shall  next  advert  to  a  species  of  locomotive  organ, 
principally  confined  to  the  AnncUdans^  animals  whose  locomo- 
tions are  chiefly  produced  by  the  contraction  and  expansion  of 
the  rings  of  which  their  body  is  composed,  but  which  are  also 
famished  with  lateral  scntiform  organs,  which  assist  them  in 
their  nwtion,  by  pushing  against  the  plane  of  position. 

The  majority  of  these  animals  are  aquatic,  and  some  of  them 
crow  to  a  great  size ;  I  have  a  specimen,  which  I  purchased 
vecm  the  collection  of  the  late  lamented  Mr.  Guilding,  which  is 
more  than  a  foot  long,  and  as  thick  as  the  little  finger :  it  has 
m  double  series  of  what  may  be  denominated  its  legs,  each  fur- 
nished at  its  extremity  with  a  bunch  of  very  fine  retractile 
bristles,  and  those  of  the  dorsal  series  having  besides  a  bran- 
chial organ  or  gill  on  each  side,  consisting  of  numerous  threads. 
This  remarkable  aninial  appears  to  belong  to  Savigny's  genus 
Pletonr,  ond  is  probably  his  P.  PcAunculata,  and  the  JVcrfis 
frigantea  of  Linne.  The  bristles  on  these  legs  seem  not  calcu- 
lated for  [ujshing  on  a  solid  surface,  but  arc  rather  organs  of 
natation,  analogous,  in  some  degree,  to  the  branching  legs  of 
the  Branchiopod  Entomostracans.  In  the  earth-worms'  the 
lateral  bristles  are  simple,  and  used  to  assist  their,  motions, 
either  on  the  surface,  or  when  they  emerge  from  the  earth,  or 
make  their  wav  into  it. 

At  first  sight,  one  would  not  suppose  the  bristles  of  the  Anne 
lidans  to  be  analogues  of  jointed  legs,  or  preparatory  to  theii 
appearance  in  the  great  plan  of  creation  but  when  we  reflect 
upon  the  approach  which  many  of  the  Nereideans  of  Savigny 
make  to  the  Myriapod  Condylopes^*  and  that  these  bristle-bear-* 
ing  legs,  in  Mr.  Guilding*s  genus  Pcripatus,*  begin  to  asssume 
the  appearance  of  articulations,  and  are  armed  at  their  apex 


1     Htnd,  to  Ent.  i'tllM,  9    iMaUricmo. 

3  8e«  above,  p.  186,  Plats  VIIL  Fm.  1,  4. 

4  iM.Fio.1. 
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with  claws  ;*  it  seems  clear  that  the  bristles  of  the  Anndidaii^ 
and  the  base  within  which  they  are  retractile,  are  replly  kp, 
and  lead  the  way  to  the  jointed  ones  of  the  Condylopes. 

I  have  before  noticed  the  conversion  of  legs  into  oral  oigani» 
or  their  use  as  auxiliaries  to  them  in  the  case  of  the  Hyrit- 
pods.*  Mr.  Savigny,  in  his  description  of  an  animal,'  whidi 
seems  the  analogue  of  the  electric  centipede,^  observes  thatiti 
four  anterior  legs  arc  converted  into  tentacular  cirri,  aflbrdiog 
an  addional  argument  for  the  ancient  opinion  that  the  marbn 
Myriapods,  as  they  might  be  denominated,  have  some  affinity 
with  the  terrestrial^  since  at  least,  in  this  instance,  the  unm 
number  of  legs,  are  used  as  auxiliaries  to  the  mouth. 

The  great  majority  of  the  Annelidans  inhabit  the  water, 
and  the  tufts  of  bristles,  sometimes  forming  fans,  issuing  in 
many  cases  from  a  dorsal  and  ventral  conical  protubersnoer 
denominated  by  Savigny  oars,  and  occasionally  expanding  id 
as  somewhat  to  resemble  them,  seem  in  some  des^ree  analogoni 
to  the  branching  legs  of  the  Branchiopod  and  Lernean  EiDto- 
mostracans,^  and  are  probably  natatory  as  well  as  ambulatory 
organs,  and  means  by  which  their  Oealor  has  fitted  the  loco- 
motive ones  to  make  their  way  through  the  matted  sea-weedi 
and  the  mud  when  creepingaftcr  their  prey,  as  well  as  torov 
through  the  water  like  a  stately  bircme.  These  oary  fbtt, 
emulating  in  number  those  of  the  terrestrial  Myriapods,  tad 
forming  moreover,  as  was  before  stated,  both  a  dorsal  and  ven- 
tral series,  must  enable  them  to  move  with  considerable  rapid* 
ity:  those  indeed  that  have  observed  iheirprocccdinijs,  describe 
them  as  both  swimming  and  running  with  admirable  ease  and 
speed." 

There  is  a  Class  of  vertcbrated  animals,  the  Ophidians  or 
serpents,  which  exhibit  considerable  analogy  to  many  of  tte 
Annelidans,  not  only  by  their  form  and  undulating  movemeots^ 
but  also  by  the  organs  which  edect  their  progressive  motionSt 
not  indeed  by  means  of  bristles,  but  of  parts  that,  pushing  agaiitft 
the  plane  of  position,  propel  the  animal  in  any  direction  accord- 
ing to  its  will. 

But  the  way  in  which  this  is  effected  having  been  cletriy 
and  most  ably  explained  by  an  eminent  and  learned  physiolo' 
gist,^  I  need  not  here  enlarge  upon  it  but  only  observe  tha^ 

1    Bid.  Fia,  U,  c.  e.  3    Soo  abofe,  p.  iBi> 

3  Lycoru  cRgyptia    Platk  VIII.  Fig.  4. 

4  Oeophilus  electrictu.  5     Plats  IX.  Fu.  1 

6  8oe  Otbo  Fabriciiu  i'at/n.    Grotnland,  289, 398,  ^€. 
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he  molicm  of  one  tribe  of  the  Myn.ipods.  thoiii;h  produced  by 
qfi,  ciarily  iiniialcs  tlmt  i»l'  llii:  U|iiiiclians,  tlioiigh  pmdueed 
ly  nhs:  ami  very  nmusiiii;  it  is  t»  smx*  the  |»r(i)Ki*;niion  of  it  froni 
oe  extremity  tu  tlic  oiliiT  in  the  MilliicuirK.  hku  wave  suc- 
ecdinz  wa\e  in  the  wairr :  a  .still  more  slnkiiip  nMalfiir\-,  ai 
Afl  been  alnrndy  n:ri;urki*(l,'  is  exhihilctl  by  (he  lar^'cr  centi- 
edcf,  ubic'h  sivin  :ihiHiM  inodi'ls  n|  tbr  skrl''ti>n  ofa  5i*r|jcnL 
feScqientai  thus  «-an  iixivr  n<it  iMiIy  lidri/onially,  hut  also  up 
be  Irunkn  ot  (rec's.pniliahly  in  a  spiral  diri'iliiin,  and  scime  are 
aiil  ti*  halt*  the  |Hi\vrr  i»l  d.nlini;  lri»ni  nuv  irtx*  t<i  anotlier. 
if  those  animals  iin;  not  aiitKJJati-J.  Iik«:  \\\r  Aintcliduns,  and 
:aarK*t  ori:;inau*  utiil  (•tniiniHr  nioiiiiii  bv  liio  altrrnute  c(»n- 
raclHin  ami  r\|i;n«ii'>n  I'l'lhe  ring's  or  M'^nifnts  of  their  Imdv. 
vhich  till*  nature  nt' their  intrjunirnls.  tJH-ir  vertebral  eolunin, 
ukI  muiKular  liiire,  priihaMv  pri'^'Judc,  the  wixlcun  of  their 
Jreator  has  suhj'-i-it-.i  ihcir  ribs  Vj  their  will,  so  that  they  can 
me  tlteni  oji  mutne  oi^'ans. 

\aintory  (h^ans. — The   spiirituis  brlsfle-arineil  lejs  of  the 
AfiDciidans.  e».|MTi:iIly  thuM'  of  iVrlpatus^^  havt;  us  it  were  led 
s  iu  lU*  miifhiy  lio>t  fit'arnnials  tiirni>he(i  with  rir/fin/ri/cf/,  lo- 
bcotnotivr,  or  pnhfn^oryoi  trans,  nr  real  li"^s  anil  arms,  vary- 
■1^  in  nnnilMT — but  as  the^e  will  U-nI  firil>h  the  >ubj(*<-|.  1  shull 
int  n insider  tlMiv  exiernal  in^tnanfnts  nt  miilion  wliieh  are 
fc^ulur  to  ani'iiaU   iri?iabi!iii'j  thr  \\al«-i.  or  ii.iiviti'j  thr>>u::h 
tiic  air.  In- 'iiMiini;  w ith  iIk-  tii  ^r.  **t  I'lm^*-  li  Nincjii.^liril  bv  nttla- 
Iryorj.in*.      1  li.i\''  alMMil\   M.>'iitiMrir<i  -ornf  n!   tfiis  ilesrrip- 
tnHi.  a«  lli<*  <iar*i   "t    thi-  pafM-r  n  tii:;!..^    .'iihI  AriMrlidaiis,*  and 
ll«i  itn'  !^i.!«  •  \[ia|jiii-<i  l>\  lh<    I>i:!:ii  t   :i:.i:ii.ii  a'i'l  ^-\eriil  Mob 
taciriv*    li*  I'M"  I  •■  -r.'-iil'T  lln-  or_Mi:<  m  •]■  ••*Ii«mi,  whi-n*  iIm'V 
•ft  iii'(<«t  ••i»t««»;  .1  'i»u*.  Ill  iii«*  li^'iir-.,  I  i!'!.-r  l'j^''  ^<«'i»e  a<*''otint 
of  IfhiM-  \it  1h-  ii.i't  Willi  a!i.iM..>t    lii*'    invi-rt<  braN'il   atiiiiial!*. 

Krti' ulaily  iK**  ( '••!Mi\  i<>{-«-<i.  Si  \riaiiil  tin- ( '(-{iialoiHNls  and 
'T'IvnU.  aij'i  olii'i  Mtillij<>'  iriN.  li.iw  nataliiry  a(i|><-nilai:<.'9 : 
U  tin'  ii^riMT.  ai  ♦•»  •::a;i\  njii'i-.i-^,  !••  li.inj  like  bttie  w  ins*^.  often 
iearii  ri*iiiiil.  aI^-t'-r•«  li  in  iIp  |i>wi'r)art  of  ihi*  manilo  thai 
CQVrifi|ic«  tfii-rii :"  arnl.  in  thi-  j.iKrr.  a-^^iiriiini.'  the  slia|H;  and 
■lii<iri  tfl  the  •!  irn.ii  ami  oihtT  litis  of  ItHlies.'  thou:;li  tolally 
Afit-n.-rit  in  iheir  s^rui'ldrc.  not  be ini;  divided  nito  junited  rays, 
•tin  ihii  aninu!'.  jL.>t  named. 
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Mf  I'lhall  next  advert  more  fuliv  to 
^m-mmu^hf-  whidi  tho  Mtt  Sub-kingdom  of  animals  with 
aflkniteil  ngi  nove  in  uis  waters,  whether  they  always  in- 
fcabit'dlMI,  or  oecanoiully  vitit  Ihcm.  They  may  be  divided 
into  dPM  diUfnct  kiaidt;  1.  Jointed  legs,  dilated  towards  their 
eztramltiqi,  u  ID  the  commmi  whirl-wig,'  the  little  beetle  (hat 
ftcm  tildes  in  the  water,  and  in 'the  tribe  of  crabs  termed 
nrimtlwr^-i-^tbetb  I  would  call  Pediremes,  3.  Juintcd  len, 
iJM.  ternunate  in  a  fiwciculus  of  setiform  branches,  ond  nre :wa 
OOBDedted  with  the  retpinition  of  the  ammal,  lliese  mivht  be 
imiemaMeA- BroMchuvma,  and  arc  found  in  the  BraiicTiic^ 
BbtooiOftncans.*  &  Thoie  in  which  the  inner  side  of  Ibe 
jointod.leg  bai  a  denw  frin^  of  hairs,  called  by  Linnc,  by  nay 
of  empheBca,  jM&x  naiaterit,  auch  as  are  found  In  many  diving* 
and  other  aquatic  beetlea— these  might  be  named  ScUrtvia. 
Am  the  apnrioiu  lega  to  which  the  eggs  are  altaclicd,  ubservable 
on  the  uitdcitaide  of  the  abdomen  of  the  female  lobster,  cnj- 
firii,  and  other  long-tailed  Crustnceans,  arc  used  also  as  naU- 
taty  orgtuiB,  they  are  ciliated  for  that  purpose,  and  Iwlon^  to 
thia  trite.  Tba  aame  obaerration  will  also  apply  bulb  to  mn- 
iUary  kfgi,  and  other  legs  of  ^ereral  animals  of  that  C[s» 
The  velocify  with  which  the  diving-bcctlcs  move  in  the  water 
by  the  action  <of  these  legs,  and  their  suspension  of  ihcmMtlta 
at  the  surface,  by  ertending  them  so  as  to  form  a  right  angje 
with  the  body,  when  they  come  up  fur  ;iir.  and  tliv  wcalberi! 
fine  and  the  water  clear,  affords  a  very  interesting  spectaek 
Amongst  natatory  organs,  1  must  not  overlook  the  taHi  d 
the  long-tailed  Decapod  and  several  other  Crustaceans,  whii 
terminate  in  a  powerful  natatory  organ,  consisting  usualljcf 
five  plates,  densely  ciliated  at  their  apex,  the  intermediate  m 
formed  of  the  last  segment  of  the  abdomen,  and  the  htefil 
ones  articulating  with  a  common  footstalk  giving  them  sepoiito 
motion,  the  outer  consisting  sometimes  of  two  arliculatinai 
as  in  the  common  lobster,  and  sometimes  of  only  one,  a*  ii 
the  thorny  lobster;  the  intermediate  plate,  as  in  Gaiatkti, 
sometimes  consists  of  two  lobes ;  these  laminse.when  expandtdt 
form  a  most  powerful  natatory  organ,  which,  if  we  conndw 
the  weight  of  their  body,  must  be  necessary  to  keep  them  fnn 
sinking,  and,  by  its  vertical  motion,  to  enable  them  to  rise  or 
sink  in  the  water.  But  natatory  organs  are  not  confined  ta 
those  of  the  trunk  and  abdomen,  even  those  of  the  head  som^ 
tioiea  assist  in  this  kind  of  motion.    Thus,  in  Cypru,  an  Ento- 
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t    Fun  IX.  Fh.  i. «.  4    DfitM. 


rREHBiisoiir  OIIOAII&  301 

motfracan  geniM,  resembling;  a  muscle,  the  mandibles  and 

&nt  pair  of  maxilla*  hai*c  branchial  apiienda;;cs  used  also  in 

rvrimming,  and  tlicir  anlennte  are  likewise  Icrminaled  by  a 

fasciculus  of  ihrcnds,  whirl),  nrrurdins;  to  Jurine,  the  animal 

devdopes.  mure  or  less,  as  il  wants  to  move  faster  or  slower.* 

But  the  most  ini|Kirl:int  nntntury  organs  arc  llioiee  which 

enable  tlie  r^rtrhrah-ti  iiihabiiants  nl'  the  waters,  fnmi  the  giant 

while  to  the  )ii«jfny  minnow,  to  make  their  way  through  the 

waves:  it  will  Im*  inffrrslin;;  lo  trace  the  analii;;ies  of  the  fim 

oCtlieie  anininls  ti»  lliu  JiHroiiiniivr  or;;ans,  whether  win;;9  or 

kgi  of  other  anininl«.  cs|H!r*i:illy  .MrufKiiulian*.     Some  we  shall 

iad  ni  ernrrh,  anti  calriilatcil  pnrtirulariy  fur  the  rircum- 

tUarcf  in  wiin'li  the ( 'rcatrir  has  |il:if*ed  the  ^rent  elass  vf  fishes 

tad  the  rest  nf  tlie  marine  aniriiais;  ami  others,  in  the  rourse 

of  our  analysis  we  ^iUM  nhst'rve  gradually  assuming;  the  cha- 

ncter  and  uiu^s  of  an  :iriii  or  \rf*. 

Tlic  fins  of  fi^hrs  are  iiieinhratirs,  usually  supported  by  os- 
■out  nr  raitilaijinoiis  rays,  whirli  can  oj^'ii  or  shut,  more  or 
kti,  like  a  fan,  hut  in  snrne  in««f:i[iros  lh«*v  n insist  i >f  membrane 

■ 

Without  rays,  ami  i*i  otln-rs  *»f  rays  williout  niernlirarir.  The 
nv«  are  u^uajlv  divided  into  two  kimls  :  tfuiM'  w  liifh  ronsist  of 
ftiias!le  JMiiii,  usually  |i>s  tlf\thlt.'  uiul  frf>!ntrd.  whi'nre  they 
ire  ralleil  spun/  rays,  ami  llii»<r  whjfh  ronsist  of  nuincn>us 
■imII  artirulaiii»n*<.  'rt'nerallv  lirari'-hin:;  at  their  extremity, 
•n;-  hap'  *\'i!lril  /«.///^■'/  nn/s,  th-  *••  ;'irjt»il  r:i\  >  m:iv  he  rr-'ard- 
M  a4  prfiM]r«'Ts  of  ilu-  plialiriX'  '•  "t  linj-T-i  and  t<»«'s  in  tho 
IttJkl^aiifiti.t't  iY  llir  tiTP'-lnal  \'r'''  ra!ii|  aiiinials.  TUv  first 
far '»f  hu'*.  wliiili  an- m  M.imi  \\air.;:j.  arnl  an^-wrr  tr>  tlu-yf^r- 
*^ri'»r  ar-ii*  i»t  ihn***  an'.'!i.il"».  a:»- «  .ill"il  j*- ,  fi.rt^l,  :\u\\  are  iisual- 
h  i-Ufifi  ftri  till*  *.:«!••  1»«'!i;:h1  tli--  L''l!-«"«»^''r'«.  Thf  sri'iirnl  pair, 
iU!|MiM'i|  til  U- :iii,i|.i;:. Ills  J'^'h''  l.iT  1-1»  J.  :irf  I'alli'tj  if /<//7//,  and 
•ft"  jij  i«-f,|  iiiiiJiT  ih''  alMin  ii»*:j.  I**-  A-  '^  ih'  "««■,  tluT**  is  often  a 
"0  al-in::  tin*  *■:»»>.  ^n-ntri  •••«  *».li'i.v  '.'''l,  i.arrHil  ihi-  «/r.r.v*i/  fin; 
I'VfJii.T  under  ih'"  tail.  «':i:!'il  !!:'■  */•«./'.  iiml  \\\r  \:\\\  ii-rlt'  tt  r- 
*::a*f^  in  a  tin.  "ri"  of  \\v  u\  ^>\  piwi-rliil  «•!"  u||.  wli-rh  is 
'•4'r*.!  !h''  i  ti*t>!'i',  M'l.i  Ml  >  ••:  •■  n-s;  •«!>  ii.av  aNn  rlairii  to  \tc 
^ri-'l'ij  :m  ih'"  :i!.. ■»!"■_»[•*■  <•!  til-    ■    _■». 

'Pi--,  %•  I  .i!|.il.  t.iiH  •.(  t  "frill-  .!,s.  ap'  r:"i  prnperly  fin*,  hut 
I^J*  T-i  i!-'-  •!  !••  \\v'\r  r|i!!ii*'it  mn  ir.ar:rn'  atiiiinU,  ihi*  an1i-ri(»r 
?•  •  ha*  !i.:^  all  jIh-  Iniim-^  ;'itij*'r  !••  li.'si-  <if  {i.aiirriitt'ri'i:^  ani- 

*i  •.  ■  •*-. I  \\.::i  a  iIj.-  k   >'.iii.  ;;?.«!  \Mai;ritr  !!:«•  a;'par:iur« 

■*  .  Ij'..      li  !:.•■  M'i-ii»u  rl.iTi-  an-  r.iiliv.inl^  ot"  iia.!^  hi  llH'ir 
.*   '.  .-4)  r.!is.  and  ilii'\  um*  !li«-:i].  i-itii  f>r  <Ta\iLn:'  on  >!i<jre, 

1     |«al:.  Ciiun  /r /rnloni'i.'j -t^.  u  430. 
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and  for  canyinff  their  young,  on  which  account  they  are  calle 
JUdnatinSt^  of  which  LamantinSt  their  French  name,  is  probiU 
a  corruption.  The  tail  also  of  the  Cetaceans,  which  is  in  thi 
shape  of  the  caudle  fin  of  fishes,  and  somewhat  forked,  bu 
placed  hori2X)iitally,  contains  some  bones,  which  appear  lifa 
rudiments  of  those  of  legs,  thus,  for  their  better  motion  in  ai 
element  they  never  leave,  covered  by  their  Creator  with  a  Ua- 
dinous  skin,  and  enabling  them  by  an  up  and  down  motkm  I0 
sink  to  a  prodigious  depth,  or  to  rise  from  the  bottom  to  ths 
surface  of  the  ocean. 

If  we  go  from  the  Cetaceans  to  the  Amphibians,  we  see  a  fiB<- 
ther  metamorphosis  of  the  organs  of  motion.  The  pectoial 
fins  of  the  former  arc  now  become  arms,  with  phalanxei  of 
fingers,  claw-armed,  but  still  connected  by  skin  for  natatory 
purposes,  and  their  caudle  fin  is  converted  into  rudimental  hffi 
with  a  very  short  intervening  tail,  and  these  legs  are  still  of 
most  use  in  the  water.  These  circumstances  induce  some 
suspicion,  especially,  when  we  consider  that  the  caudal  fill  of 
fishes  is  their  most  powerful  locomotive  organ,  that  it  is  the 
real  annalogue  of  the  hind-legs  of  the  terrestrial  mammaliais^ 

The  ventral  fins  sometimes  seem  to  change  place  with  the 
pectoral  ones.  This  is  the  case  with  the  fishing-frog  tribe,  in 
which  the  former  arc  nearest  to  the  head,  and  seem  anatogoa 
to  a  pentadactyle  hand,  while  the  pectoral  ones  resemble  a  kg 
and  foot,  and  the  creature  looks  like  a  four-footed  reptile."  The 
Rays,'  in  a  system,  arc  placed  at  a  wide  distance  from  these 
and  yet  they  possess  several  characters  in  common,  particU' 
larly  in  having  the  hinder  part  of  the  body  antenuated  into  a 
tail  more  or  less  slender,  and  the  enormous  mouth  or  gullet 
of  others*  arc  armed,  as  in  the  sharks,  with  a  tremendous  appa- 
ratus of  teeth.  Cuvier  observes  of  one  of  them,*  that  it  can 
creep  on  the  earth  by  means  of  its  fins,  like  small  quadrupeds, 
jand  that  \iie\r  pectorals  discharge  the  function  of  hind-legs^ 
so  that  there  seems  some  ground  for  thinking  that  they  area 
branch  diverging  from  the  Selacians  towards  the  Reptiles. 

Fins,  and  their  analogues,  were  given  to  aquatic  animals,  it 
48hould  seem,  solely  for  locomotion;  and  could  we  witness  the 
motions  of  tiieir  different  tribes,  each  in  its  place,  and  observe 
ihe  play  of  these  appendages,  we  should  find  them  all  *> 
located  in  the  body  of  the  fish,  and  so  nicely  measured  with 
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«ginl  to  volume  and  %vci|vht,  a^  to  niit  exnctly  the  wants  of  the 
iniffMl  in  its  sintiim,  and  to  art  as  a  nniittial  rciiintcrpoifc,  k> 
hat  ii  should  ii«tt  (k:  overswaycti  hy  the  preponderance  of  one 
irimoYer  aiK»ihrr :  every  thiti^  pnivin!^  that  the  momentum 
ind  irtion  r*f  earh,  U»th  iiidi'{i«^iitieiilly.  and  in  rnnrert  with  the 
1^  had  \i€^*n  ni''«'|y  ralf'iilaird  U'lore  its  I'rratiun,  by  one 
■hiMe  Wiifdririi  kiu'W  im  Iniiiiiils,  whusi*  Will  was  the  well 
viAlf  and  well  diiiDL^  of  his  rrcatiirtHi.  rarh  in  its  pjarc,  and 
vltotc  Power  enaltjcd  him  to  L^ive  lieing  to  what  his  Wisdom 
banned,  and  hi<i  Will  d«''*r«'fd. 

Noihmz  is  Miftro  ^raiM't'til  ami  eic^raiit  than  the  motions  of 
iibet  in  their  own  pure  rli*riieiit.  Nni  tu  mention  the  shifting 
idianrc  of  th(*ir  tnrms.  as  tfiev  irlarire  in  the  sunheams ;  their 
fitrttne  rtexi^ijily.  and  the  ra^^u  wirh  which  they  glitie  through 
ike  water*.  £*iv«'s  to  thrir  inr'timiN  a  charartrrnf  turjjt*  pni^ress 
tkch  has  tvi  parallf'i.  uiil«*s<i.  |>er}i.i[  *<i.  in  the  varied  ilii^ht  of 
be  win;!-5wit't  swall'iw.  arn)>ii!!«>t  thi'ir  analorrues,  the  birds. 
low  rapidly  dn  tliey  irjide.  ami  :ire  lost  Id  (»i]r  Nitfht  hy  a  mere 
lrr4c  of  tlwir  tail'  at  .iiii'lhcr  !!iii«\  Ic^s  alarmed,  hfiw  quietly 
bihey  9U«f»end  theriisc|vf*<,  and  rf{i<t*  ail  pmiivressive  tnotiun* 
olhat  we  ran  disr*i»\er  tlierii  l<»  Ik*  aiixe  onlv  liv  the  fan-like 
nove?nont  nf  ilK'ir  f»»t  h'ntl\'u\<,  an  action,  whii'h  si'ems,  in  some 
attconneriivi  uiih  their  n*s|iirati«in :  tor  they  move  them,  as 

kirr  «»(»««tv«nI.  riMiri'  rapidly,  wfn-n.  in  Milirv  weather  they 
tfi  lh«"  *ir!a'"i .  :ii;.|  th«'.r  riuv/'i-  •••!  it-ji's.  Th«'<«*  llns,  the 
^.TaVijuf.  a<  ha*  In.-fi  Ut"!'!*  ••[•<"i\ril.  ii  ilii*  hand  «»r  fi»re  fi»ol, 
:i«>pt  10  a  \*-\\  iji'*t:irj  ••••;.  m  ly  !«f  n -j-iriii-ii  as  usually  the  first 
:«jf  »•!  c-ar-  'f  i?  pr--;*  I  th**  \«n^i'..  >••:!.';  lisfii  ?=,  in  friml  of 
**?.  hnv"  a':'*'i-T  !••'•. i'j:'>ti\i-  tirurin  arni  \\'-a|ion,*  not  in- 
fid"il.  h«>U'V'T.!  ■rn."T.-'.'i«.i»  m:  .rJi  i:i?h«'  '/f//'Tasj»ii  the  »'tirth: 
'^•i  H  a  j-'W-  riijl.  :ifi.|.  ?.s'::j!;\.  viTiat-'tl  li-int'.'  ariii'ulatin^ 
■itStJie  *h"«r:' r  f.  !••».  ariij  «'»  to  li**  \nin\t\  in  tfie  Siliiritians, 
•lOi  ;^iei-\«^f{>'f'>iiir  '.}'.r  *-\'rU,r  wj<e''!c-i,  wiiirh  its  (Veaturhas 
-ttol  »rh  ot'i'T  ar'f  s. 

Th»?  *0'*'t*nt\  j»a:r  o|'  lir.s.  as  flu-v  nw^'t  ennnnnnly  ornir,  are 
Jie  p^i/r.!/,  |.«.»  <  •'riMn«'<,  vh'-p*  li^'irs  have  »  larL:»*  head, 
^  ar«'  :.l.i'''  •!  lorwinliT,  ami  in  i:»MHTal  thrv  are  under  the 
'^*t  >".lkv  narl  •  f  lh»'  I"mIv  :  hv  tli.s  arrani;ernenT,  we  mav 
ntvr  ihat  ihi-y  art*  iiitffid»'d  to  rnnijffriet  the  torre  i»f  irravily, 
tt  »fll  as  to  a'-t   as  oar!».     These  tiiiH  are  wantirii;  in  all  the 


I  ri.-v  xi!  I'lu  i.«  r 

3    >    R     'If  f-.girr  nfihf  Ymmr    -i    in  tlir  Vlxir  waa  ukcn  frmn  one  dof 
0  a  T*>.M  iirifhbrwirh«nd  in  fiirininif  a  in«nuri:  kiirap,  which  Mr.  Owes  ia- 
■c  tekjaf«4  to  a  iSUmmB, 


fishes  called,  on  that  accOOQtiqpaifes,  or  footless,  to  whicdtt; 
eehi  and  ullicr  serpentine  ftjhit  belong,  some  of  whicb  all 
have  no  pectorals. 

The  caudal  or  lail  fin.  which  direcis  the  locomotions  of  liiht 
u  a  rudder,  and  gives  to  ihem  the  chief  part  of  their  force  an 
'velocity,  in  the  majority  of.  reil  fishes  is  vertical,  but  in  fltl 
..fiab  which  have  no  natatory  teticle,  it  is  horizonlal,  asU  i 
likewise  in  the  Cctacearuand  Amphibians;  in  all  tbesOtit 
motion  is  vertical. 

The  darsat  is  also  a  powerful  fm,  consisting  of  spiny  rays  ;ii 
ae0)£  tr^bOa,  BB the  pcrcliilbough  wanting  in  othcr9,it  issooie 
'Imi^jlmfl^C^to  twoorlhieennL  By  its  various  undulatiooi 
wifSytrndifierenUy  inclimd  planes  which  it  presents  to  (hi 
iriter.  Ihif  fio  augtqenti  the  means  of  fishes  to  move  in  an) 
ffirectioD,' and  ados  much  to  the  speed  with  which  those  lu 
named  Minuq  Ihur  prey :  it  counterbalances  ihc  eflect  of  tin 
cajdal  m  in  cnwrcurrentB't  but  if  the  animals  could  nal<le 
preat  it,  it  might  occaaionatly  destroy  the  equilibrium,  aU 
oienet  them. 

The  awU  fin  aeema,  in  many  fishes,  intended  as  an  antm 
Bllt  to.  the  donel;  to  preyent  the  above  cfToct  and  maintain  m 
fi^in  ilp  due  poaUwn. 

jBilt.  &>•  were  given  to  fiahet  not  only  to  be  iheinstrumenliol 
mption  in  their  owd  element,.but  likewise  in  that  of  terrcslriai 
animals ;  td  some  they  were  given  to  enable  them,  under  ptP 
ticvdar  circumstances,  io  vie  wiUi  ihe  birds  in  their  atrial 
flights;  to  others,  that  like  quadrupeds,  iliey  may  undertaiu 
excursions  upon  Terra^^rma  ,*and  toa  thirddescription,Biiioii^ 
other  means,  to  assist  them  in  climbing  the  trees  in  tputid 
their  food.  Every  txxly  knows  that  Ine  pectoral  fint  of  tk| 
different  species  of  flying  fishes  are  very  Jong ;  thM  by  thM 
when  leaping  out  of  the  water  to  avoid  Ihe  pumuit  of  Aii 
enemies,  the  oonito,*  and  other  rapacious  fishes,  they  arei^ 
ported  in  the  air  for  a  short  time ;  but  the  action  is  really  at 
jlyin^,  since  Ihcy  use  these  fins  merely  as  an  afirooauti  in  it 
acending,  uses  a  parachute,  for  a  support  in  the  air;  in  fteti 
flying  from  aquatic  enemies,  they  are  soon  attecked  by  afeial 
ones,  and  the  frigate,*  and  other  marine  birds,  make  them  thai 
prey- — so  that  they  take  short  fliehts,  as  well  as  short  voyaoca- 
and  though  they  swim  rapidly,  tney  are  soon  tired,  which  utk 
means  of  saving  those  that  escape  from  their  numerous  «»■ 
mica,  and  preventing  the  extinction  of  the  race.    Besidet  llx 

1   ftwal.!' Prio»t.  S    ndqprfMjfrfi. 
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common  flying-fish/  the  Pegasus,*  a  small  fish,  inhabiting  the 
Indian  ocean,  when  pursued,  leaps  out  of  the  water,  and  takes 
a  short  flight. 

I  mentioned  on  a  former  occasion,'  the  terrestrial  excursions 
of  the  Hassar,  and  from  the  statement  of  Piso,  in  his  Natural 
History  of  the  Indies,  published  in  1658,  and  from  that  of 
Marcgrave,  of  Brazil,  quoted  by  Linne  in  the  JlmcBnitates  Aca- 
demical* it  appears  that  the  Callicihys^  migrates  in  the  same 
way.  Dr.  Hancock  mentions  a  fish,  perhaps  a  Loricaria,  which 
bas  a  bony  ray  before  the  ventral  as  well  as  the  pectoral  fins, 
and  which  creeps  on  all  fours  upon  the  bed  of  the  rivers,  per- 
haps even  when  they  are  dry.  These  little  quadruped  fishes 
must  cut  a  singular  figure  upon  their  four  stilts. 

I  have  given  a  full  account  of  a  climbing  fish  amongst  the 
migratory  animals,'  and  shall  therefore  now  take  my  leave  of 
the  finny  tribes. 

.Perhaps  the  fins  of  the  Cetaceans  and  Amphibians,  above 
described,  inasmuch  as  they  are  enveloped  not  in  a  membrane, 
like  the  fins  of  fishes,  but  are  real  feet  adapted  to  their  ele- 
ment, may  be  regarded  as  more  analogous  to  what  are  called 
foddUs^  hy  whicn  term  the  natatory  apparatus  of  the  Chelo- 
nian  reptiles,  and  of  the  marine  Saurians,  hitherto  found  only 
in  a  fossil  state,  are  distinguished.  These  in  the  former,  the 
turtles,  are  formed  by  the  legs  and  toes  being  covered  by  a 
common  skin,  so  as  to  form  a  kind  of  fin,  the  two  first  toes  of 
each  leg  being  armed  with  a  deciduous  nail.  The  coriaceous 
turtle,'  the  parent  of  the  Grecian  lyre,  which  presents  no  small 
analogy  to  the  Amphibians,  has  no  scales  either  upon  its  body 
or  feet,  but  both  are  covered  with  a  leathery  skin,  even  its 
shell  resembling  leather,  and  therefore  it  connects  the  paddles 
of  the  Chclunians  with  those  of  the  marine  Mammalians.  It 
may  be  defined  as  a  natatory  organ,  formed  of  several  jointed 
digitations,  covered  by  a  common  leathery  or  scaly  integument. 
In  the  fossil  Saurians  the  paddle  ap{)ears  to  be  formed  of  nume- 
rous bones  arranged  in  more  than  five  digitations,  but  it  is 
shorter  and  smaller,  and  seems  better  calculated  for  still  waters 
and  a  wavcless  sea  than  to  contend  with  the  tumultuous  flue- 
tuations  of  the  open  ocean.** 

Next  to  the  paddles  of  the  turtles,  and  fossil  Saurians,  come 

1  Exoccttut  exiliena  in  Uic  Mediterranean,  and  E,  volitana  in  Uie  ocean, 
bat  doubtn  arc  aaid  to  reit  upon  this  ipeciei. 

2  P.  Draco,  volant^  6lc,  3    See  above,  p.  64. 
4  I.  500.  (.  zi./.  I.                                             5    Plate  XII.  Fra.  1. 
6  See  abore,  p.  €5.  7    SpkargtM  cotmcm. 
8  See  FhiUm,  Truui,  1816.  t.  ztL  and  1819.  U  xr. 
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the  palmaled  or  wob-foot  of  the  aquatic  toiloisot,  and 
rous  oceanic  birds,  in  which  the  loM  are  united  by  a' 
■kin.     In  ihc  paddle  llie  hg  and  toes  towellur  form  tl 
tory  organ;  in  the  palniated.  or  lobed  iooi,  the  loci.    Thdr 
*  from  fins  wc  seem  to  have  arrived  at  digitated  legs. 

fVings. — Tfirning  from  Ilie  denser  medium  of  waler,  we 
inuat  next  inquire  what  organs  have  been  given  to  aaimahhf 
*1heir  Creator,  to  enable  them  to  traverse  the  rarer  medium  of 
sir,  to  bare  their  hold  upon  what  to  the  sight  appears  a  noa' 
Mtity,  and  to  withstand  ihc  fincluating  wav-es  ot  the  atmoa* 
'pheric  sea,  and  the  rosh  of  the  fierce  winds  whicli  occasion^ 
sweep  through  space  over  the  carlli.  The  nanio  of  tm'hot  hu 
by  general  consent  t)een  given,  not  only  to  ihc  fealhorcu  arm 
■6f  ihc  bird,  but  also  lo  those  filmy  organs  exti-nded,  nod  ol^ea  . 
reliculalcd,  by  bony  vessels — iho  loni^iludiiml  ones  in  toim 
degree  analogous  to  the  rays  of  tJic  tins  of  tho  fishes,  e^wci- 
i  "ally  of  the  flying  fishes — which  w  buautilully  distinguwh  Ibe 
insect  races ;  as  well  as  to  the  rib-supported  inembnino  foramg 
'the  flying  organs  of  the  dragon;  and  those  hand-wfogs  t^ 
whicli  the  bals  with  so  much  (act  and  such  nice  perceptioR 
iteer  without  the  aid  of  their  eyes  through  the  shrubs,  and 
between  the  ^tranches  of  trees :  those  also  of  other  tnsmmife- 
rotis  i^imals,  snch  as  tha ^i/ing atjuirrd  B.adji>/mg aposauttiUK,- 
in  their  leaps  from  tree  to  tree, 

Savigny  is  of  opinion  ihal  certain  dorsal  scales,  in  pait?,  ob- 
servable innvoof  the  genera'of  his  first  family  of  NerSideaiw,' 
are  analogous  to  the  elytra  and  wings  of  insecls:  this  he  Infers 
from  chrtraclcrs  connected  with  their  insertion,  dorsal  positioD, 
mbslancQ  and  structnre,  but  not  with  their  uses  and  functitnn; 
for,  as  he  also  states,  they  are  evidently  a  species  of  Tosiele, 
communicating  by  a  pedicle  with  the  interior  of  the  body, 
which,  in  the  laying  season,  is  filled  with  eggs,'  a  circum- 
'slance  in  which  they  agree  with  the  egg-pouches  of  the  Enlo- 
tnostracans;  and  therefore  Baron  Cuvior's  opinion,  tlinl  there 
is  little  foundation  for  the  application  of  this  term  to  these  or- 
gans* seems  to  me  correct. 

Wings  may  be  divided  into  organs  oi pghl  and  organs  of 
mspension.  The  first  are  found  in  ivseels,  in  which  they  are 
distinct  from  the  L'gsi  in  birds,  in  which  the  anterior  leg  of 


a  Clava,  Monti^e  in  Una.  TVnu. 
4    Bfgn.  Anm,  iii.  906. 
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^adnipeds  (iccohhss  q  win:^;  and  in  bats  and  vampyres^  in 
tthick  b*ilh  (Im*  anicriur  and  |>«istcriur  leps  su|)|Mirl  a  win^. 

iihs  feiTond  kiikl  of  u  iii^s  is;  tuund  in  lhc,//y/M^'  rri/,  the //yi'ii/f 
afiirrc/«  an'l  the /fyinz:  o^vi»'/;/i;  and,  undur  a  ditiurcnt  I'urni, 

Tilcuiii;!^  I't'  iii.v  I  /xilili'iT  ni:iiL'iiallv  tVuiii  those  nl'hirds,  and 
«<r certain  .Ma:ii!ii;ili.ii.'« :  Utr  iit^taiirc.  the  hal^  and  vaiii|ivres, 
f iace  la  ihcin  th<-v  an*  ni»l  Inruird  hv  skin  u.'  nienihrane,  at- 
ladled  til  till-  t> •!'•'•!> -_'.  (If  imtii  le^<i,  hut  are  thMinet  organs 
iaiplaiiti*ii  ni  the  (ruiik.  i  ^i.:iliy  li.ivini;  the  animal  its  classi- 
ciiDuiubcT  «••  !•'::«.  t«ti  !'<  I.n  niitittiods  nn  /<  mi  fiima,  TlieM; 
(^w  an:  rii;..|4  »<.,,!  it'  ;\vii  iiirmhrano.  rliiM-ly  applied  tu 
CKh  uiin.T.  A\\y\  :.tia«-!ii  .1  !••  i-la>li(-  Mfr\urrs  i>siiin>;  truni  the 
iTdDk,  an«l  a>-i'«Hii|-..i.!i:il  I  \  :i  >;'iral  traelu.a  or  air-vessel. 
Tkeicrier\ni'i-'*  \\\\  \  \u  iI.l-.i  iiii'iihrrantl  <]i>tril»utit>n  :  in  some 
Men:«  tJj^^  Wxuz  ii-i^  ii-in-  tAci-;  t  titat  which  tiiriii^  its  anterior 
iArgin/and  li*  i*:iii  .^  :;.  ul.nii'  winj:  is  n-liri.hili-d  hy  them:' 
ik  Imrjitiiilifi  .1  Kill  »  '•!;■  w  l'i\<'  an  iht'(]na|iiy  to  the  snrfaret 
ladi^iT'ii  it  ii^o  lolij-.  \\ii,''!i  |  roi-^ihly.  in  thL'iit,  it  ean  relax  or 

oaiirii't   a>'i:  trd.n^   : 'i->i'iiN!ant-i.-s,  in   ^^onie  ;.'r!iL*ra'  tlie 

vjtfitt'  !•!<  -I  !'  :..v:'.i!i::.i,I\  in  p-i)ti>'-,  and  nidlhiTs  also  trans- 
vvnri«'.*     ill   li.«-   i«:.'hi-r   a.'i:niils  thr  wihi:^   m-vi-r  exceed  a 

m 

t>l^'|*a.r:   hi.l   in  ij>     !<*  tl.r  typir:il   nnri.lH-r  is  four;  and 

'^MiSii  *oMM»  a-i-  •■  ii!«  i  /'//  f  ;.'/>.  J 'I"  l"..ii-ui:j.''  I,  yet  even  a 

wj    ;r..;.  .'.I    :•  •■:  ::.» -i   li\-.  ni  liie  w.uj;-.'-.   ilh-  rudiment 

•<»ii'*;in-.''  ;  au.      I  ■:•■   i..'-  .!■■:    '  :i.r,  «Mli«'l  ■  \\'.\\\,  vVr,,  in  the 

w«'i- %  :i."iil    *^  ■■•!  ■  •■■'.•■*.    ii-     ;  :  .U«  i|  ail)    i.-*  lui    l«i  i-uVlT   atld 

:f*itf!  ilj.-  w:  .J-.  A.  I  ii;-  ..i;  'Vil.  -ii.i  :!.«  V  i>i<Miu''e  «(unie 
v^;'*  .11  l!ij:.i.  .1  .'i  :  .'  .  .  n'  .  «i-.  lU  :i  n  tj  .r  'i  <|i  i:r<v  t»\  tlie 
^AM'ii  •  i'  iJf  w.-.i'-.  •■..•-■■  I*.  iJ.'-  •  "«  h-rij.i;;.  :  lii  -iiil»in;»  an 
ir'*'H|..it  'in:!;;,  .1  :  «;  ■  .  :  ii"  ••!  iim*  ti  "ii.-  |..-'.i  urj.'an<. 

M.  Jur.  .  .  i!i  w'ii  i  it  .-  tiiiiW'il  li\  .^I.  t  h.ihrier.  ha.s 
'"•.jar:- -i  i:.*-  |  -.in.  ;  -a  i.'  •  i  i:i- •  N  :j^;i:..u  ii'ii^tii  the  win^ 
i  t/.-'J-  ;  '.'.!  :!i  •  1  •"  -  ;,.  ;  I.  -i  1  iiu'mI  iu  >. -'ii*-  ri'^j-et'ls.  il 
V*«  ir.t  !U  .:-  ■.  I  .1  :-  i!  .  ll  \\i-  tMijvi  lit-  ii,;ii  |j„.  wui;^  ol" 

^i«  ,H  r*..  i«  :  il-  i:  :.•  ;.i<  ••:  lli'-  I'n-.li:;  !•:  (jri  iili-|jpii|>,  and 
'•^U-i-  •  r .  .1  A  -.l^'i  :i<  1 1  iii^<  •  t«  il  i^i*  a  h'I-j  ^^t  :i'ali\e  ot  that 
»j:i.J  :■•  ill'  .tu'-  :.'.r  >.i::.i' !i!  «■!  ih'-  tiijuk.  ;lrrn«'e  railed 
-'•  J/,. ../'-'<  •,  .1  ■  ••ii'r.tii.N!iui!i«'M  to  ifn*  ,i  hunk,  which 
•*:••■••  A  .•_•*:  :i -•  ..-.^  iKi*  pi'ii!  .li'lr  that  till- anteiiiir  le;:,  and 
-^  4..:i  ri*>r  v^Uij  w  (il  \i  Ink-u;;    tu  liijfir- nt  MX'n.enl>,  sijioidd 


/*••.*•.  \'.     ."v*  J  if  I  ■■    //'.'I"!'!/.!,  f.  \.  ami  liii.  <■.  4-. 
/•vr. ;«.!»«.  .'<       l'«/i-/.r.  4      f'l 
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be  analogues  of  the  same  organ.  The  first  pair  of  wings  or 
their  representatives,  the  elytra,  are  connected  with  the  hip- 
joint.'  by  an  intcrcnedinte  piece  called  the  scapular ;'  and  tbtt 
posterior  wings  nro  connected  with  the  same  joint  of  the  po»- 
lerior  legs  by  the  paraplevra,*  so  that,  in  some  sort,  the  wmgB 
of  insects  may  be  regarded  as  appendages, — not  of  ihefore-Jegt, 
or  arms,  which  are  the  real  analogues  of  the  fore-leg  of  qusit- 
rupods,  and  wing  of  birds, — but  the  first  pair  of  the  mid-leg]^ 
and  the  second  of  the  hind-legs. 

Some  winged  insects,  especially  the  dragon-fiies,  like  thtr 
crabs  and  spiders,  can  retrograde  in  their  flight,  and  also  mart 
taterally,  without  turning ;  thus  they  can  more  readily  puT' 
sue  their  prey,  or  escape  from  their  enemies.  The  situation  of 
their  wings  is  usually  so  regulated  in  the  majority  with  respecf 
to  their  centre  of  gravity,  as  to  enable  them  ro  maintain  ne^y 
a  horizontal  position  inflight;  but  in  some,  as  the  Blag-bB»- 
ties.*  the  elytra  and  wings  have  their  attachment  in  adraiies 
of  that  point,  80  that  the  head,  prothorax,  and  mandibles  dO 
not  ftjily  counterpoise  the  weight  of  the  posterior  part  of  tbo^ 
body,  occasioning  this  animal  to  assume  a  nearly  vertical  po^ 
tion  when  on  the  wing. 

The  apparatus  and  conditions  of  (light  in  birds  and  iniects  < 
aro  very  dilfcrenl,  varying  aecording  to  the  funclions  and  stioB- 
ture  of  the  aaimal.  In  birds  a  longer  and  more  acute  aaltoSffd 
extremity  distinguishes  the  wing,  by  which  their  Creator  eni- 
blcs  them  to  pass  with  more  case  through  the  air  ;  but  in  in- 
sects that  extremity  is  not  a  trenchant  point  llial  ran  win  its 
own  way,  but  usually  is  very  blunt,  opposing  either  the  por- 
tion of  a  circle,  or  a  very  obtuse  angle  to  it ;  hence  pei-hapB  it 
is  that  the  common  dung-beetle,'  which  is  a  short  obtusC  am- 
mal,  "  wheels  its  droning  flight"  in  a  zig-zag  line,  hke  a  ves- 
sel steering  against  the  wind,  and  thus  it  flies,  as  every  one 
knows,  with  great  velocity  as  well  as  noise.  This  also  may 
be  one  reason  why  insects  have  usually  a  greater  volume  of 
wing  than  birds,  and  that  a  very  large  number  are  fitted  and 
adorned  with  Jour  of  these  organs,  which  can  sometimes  hook 
to  each  other,  by  a  beautiful  contrivance," and  so  form  a  single 
ample  van  to  sail  on  the  aerial  waves,  and  bear  forward  the 
bluff-hcadcd  vessel.  The  motions,  in  the  air,  of  numerous  in- 
seels  arc  an  alternate  rising  and  falling,  or  a  zig-zag  onward 
flight,  in  a  direction  up  and  down,  as  all  know  who  have  ob* 

1     Coxa,    Sco  Intnd.  In  Ent.  iil.  661.  2    Scapulare.  Ibid.  561, 

a    Aiid.  5T5  4     Imcbbui. 

S     Otolrupta  ittTeeraria*,  &o,  6    Man.  Jp.  Angt.  i,  108, 
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served  the  flight  of  a  butterfly,  or  a  kind  of  hovering  in  the 
air,  or  a  progress  from  flower  to  flower,  of  backwards  and  for- 
wards and  every  way  in  pursuit  of  prey, — how  admirably  has 
their  Creator  furnished  tlicm  to  accomplish  all  these  motions 
with  the  greatest  facility  and  grace.  And  though  their  wings 
are  usually  naked,  without  any  representative  of  those  plumes 
which  so  ornament  the  wings  of  birds,  and  give  them  as  it 
were  more  prise  u\yon  the  air,  yet  in  one  nunDerous  tribc,^  the 
moths  and  butterflies,  they  ri^al  the  birds,  and  even  exceed 
them,  both  in  the  brilliancy  of  the  jittle  plumes,  or  rather  scales^ 
which  clothe  the  wings,  and  the  variety  of  the  pattern  figured 
upon  them,  and  likewise  of  their  forms  and  arrangement.  So 
that  every  one,  who  minutely  examines  them  in  this  respect 
with  an  unbiassed  mind,  can  ^ardly  help  exclaiming, — I  trace 
(he  hand  and  pencil  of  an  Almighty  Artist,  and  of  one  whose 
understanding  is  infinite,  and  who  is  in  himself  the  architype  of 
all  symmetry,  beauty,  and  grace! 

The  wings  of  a  variety  ol'  insects,  though  few,  save  the  Ze- 
pidapterUf  are  ornamented  witll  scales,  are  planted  with  little 
urisileSf  more  or  less  numerous  or  disi>ersed  ;  these  Chabrier 
thinks,  as  well  as  the  scales  now  alluded  to,  amongst  other 
uses,  arc  means  of  fixing  the  air  in  flight,  as  well  as  augment- 
ing the  suriaces,  and  points  of  arrest,  in  each  wing.*  They 
also  strengthen  the  wing  and  add  to  its  weight,  and  doubtless 
have  other  uses  not  so  ciisily  ascertained.  Hair,  in  scripture, 
is  denominated  jHjivcr,  and  proi)ubly  those  fluids,  which  we  can 
neither  weigh  nur  <:oercc,  iiud  their  passage  into  the  body  of 
the  animal,  or  out  of  it,  by  these  little  conductors;  and  thus 
the  various  piligerous,  pluinigerous,  {icnnigerous,  and  squami- 
^erous  ani  uals,  may  ufi'cr  points  and  paths  not  only  to  the  air, 
but  to  more  subtile  fluids,  either  going  or  coming,  whose  in- 
fluences introduced  into  the  system,  niay  add  a  momentum  to 
all  the  animal  forces,  or,  which  having  executed  their  commis- 
sion and  become  neutralized,  may  thus  pass  ofl*  into  the  atmos- 
phere. 

But  of  all  the  winged  animals  which  God  has  created  and 
given  it  in  charge  to  traverse  the  atmosphere,  there  is  none 
comparable  to  the  great  and  interesting  Class  of  birds,  which 
emulating  the  insects  on  one  side  by  their  diminutive  size  and 
dazzling  splendours,  on  the  other  vie  with  some  of  the  Mam- 
malians in  magnitude  and  other  characters.  Here  we  have 
the  humming-birds  of  America, scarcely  bigger  than  the  hum* 
ble*bec ;  and  there  the  savage  condor  of  the  same  countryi 

I     Lepidoptem.  2    SWr  2e  Vol  tfct  Jm$.  34. 
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1  vingi  ii^ould  tfete  to  mcnsurc  (he  length 
aftfae'giantelei^iitor!rmD6oern.  Though  we  cannot  mouni 
iotb  the  sir  OUnelTes,  yet  every  wie,  from  the  peasant  to  tk 
prince;  that  ia.alile  to  ibllaw  tne  flight  of  the  birds  wiih  hi) 
eyei,  is  deliohted  with  the  spectacfo.of  life-  lliat  they  exhitnl 
ID  the  aariw  regioDB,  end  we  should  scarcely  miss  the  betiU 
of  the  earth  and  all  the  cteatores  that  aie  nioving  in  ail  dilM- 
tiona  and  paces  oyer  its  surface,  than  we  should  ihe  disappeu- 
ance  of  the  birds  of  every  wins  from  tlie  atmosphere.  And 
thei^re  thepropbet  in  his  sublime  description  of  the  iesciar  \ 
tioii  of  Jndah,  makes  the  disappearanco  of  the  birds  of  hcam 
the  most  striking  featnre  of  his  pictare.  I  beheld  ike  e.arth,  nyi 
he,andh,ittDaMwUhaiUlonna*dvmd:  and  thckr.avrna.oni'Atj 
had  no  IMt ;  I  beheld  me  tmountaina,  and  to,  tiiaj  tremhM,  mi 
aB  the  huh  mooed  HghUu.  I  beheld,  and  lo,  there  was  no  mm, 
and  aU  the  birds  of^  heaveni  wereJtEif.' 

The  wing  of  these  aninials,  in '  many  esses,  so  poweiful  ts  < 
bear  them  on  throagh  the  thin  air,  and  counteract  ihe  mnij 
of  the^  bodies;  to  take  strong  hold  of  that  clement  wJiidi  mm 
cannot  subdue  like  water,  to  move  through  iiimself,  and  so  to 
ptnh  themselves  on,  often  with  the  s^vlfIness  of  an  anov. 
through  its  rashing  winds  or  almost  motionless  breath:  iha  < 
itiog  of  Inidsis  in  &ct  the  fore-leg  or  arm  adapted  and  clolfaed 
by  Supreme  Intelligence,  for  the  action  it  has  to  maintain,  and 
•for  the  niedium  in  which  that  action  is  to  i;<l<i3  plaice,  and  cn- 
Biats  of  nearly  the  same  parts  as  the  fore-leg  in  MamnnGui, 
for  there  is  the  shoulder,*  fore-arm,*  and  the  hand,*  with  (be 
analogue  of  a  thumb,  called  the  winglct,'  and  of  a  finger.' 
The  ten  primary  quill  feathers  are  planted  in  the  hand,  ui 
theieconoaries,  varying  in  number,  on  the  fore-arm,  theseoolt 
feathers,  being  very  pnneipal  instruments  of  the  wing  in  ftgbV 
are  .also  named  the  remiges  or  rowers  of  the  vessel.  The  pri- 
marv  feathers  usually  vary  in  length,  the  cttemal  ones  hiaf 
the  longest,  so  as  to  cause  the  wing  to  terminate  In  a  poiDl; 
those  that  cover  the  shoulder  are  called  scapular)!  ana  ddW 
short  ones  that  cover  the  base  of  the  wings  above  and  b^ 
are  called  coverts.''  Wings  usually  curve  somewhat  inwii^ 
are  convex  above  and  concave  below,  and  are  acted  up«  ^ 
tory  powerful  muscles.  Wonderful  is  the  structure  eftv 
feathers  that  compose  them,  and  each  is  a  master-piece  of  it 
Divine  Artificer.  In  general  it  is  evident  that  each  btibM> 
lAeiksured  and  weighed  with  reference  to  its  statioD  aad  fioc* 
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rmo.  Evrry  se^iaratr  fc'ithiT  R'soinhles  tlio  lii|jiiinatc  leaves  of 
a  plant :  iM^itlcs  tliu  nhviiMis  parls.  llic  Imllnw  c|uill,  :iii«i  solid 
ffcrfii  ln'a riled  I'Miqiicly  mi  liotli  s\i\rs  with  :iii  iiitiiiity  of  little 
|4um«'^:  i-a«'}i  nf  ilicsi-  liiTtur  is  also  fnniii-d  with  a  rai'his  or 
riiid-ri!»  9r\  olih<{n«:ly  uiTJi  |<luinc)<:fs,  rt'si'Mililiii'j  hairs,  and 
riartlv  iii«-uiiiU m  mi  tin-  r-ri-mi.iiir  i»ni«,  and  adlii-nni;.  I»v  llifir 
nic-aii«,  rlo't-ly  in  if,  tlihs  nuh-nui;  tin-  wholi*  fralli«-r  ihiI  only 
t?r\'  li;:liT.  'miI,  as  ii  wiTf.  air-ii:»ht.  In  tin-  l''»''>'*.  the  mid-rih 
>'l  til*'  '  jitiulf  ts  iif  Till.'  ]>ri!i.:ii\  ft  a  titers  i.s  dilalnl  Inwards  the 
bur  it.'ii  a  !.i?id  "f  kti-1.  so  riiat  ea<*h  |*l(i!i)i'l)'t  at  tin*  suniinil 
HO*i^«  !.kt' a  fi-:it)i(-r.  niA  at  lli**  ha^if  hl.t*  a  lan.itia  tir  Made. 

fjv  ifjf  ii-«- «  !"\fTy  fiiM'  iiiirrfi^rii|.i-.j  nf"  Lrarm-t  and  >a|i[ihire. 
Sir  l*:i\id  l5r«\\-tiT  «.i;i-i-rr«|i-i|  Hi  tji'\i*!it{iiii:r  thr  siriii'lure  of 
\\^*  \  tMn*!*  •*:  li'-  (li<  ■••vi-p  •!  a  -trijular  >j'rjhj.  «"oii>isliri^  of  a 
miniU-r  'tl  *l'!ti|'r  filiri'*  hud  l«-j'  iIht,  \\hi«li  n'*i*'ted  llu*  divi- 
Rfjfi  'T  v'pa:aMi'ii  'if  if.r-  riiiiiiiti'  parts  nf  ihi-  tcatlMT,  ami  fhtsed 
thcni*elvi-«.  ln::iihi;r  whiii  [\n-\v  m-j  aialii'M   hail   l»ern    ti'rrihK 

If  we  f'xaTiiir:*-  tli<*  \\Iim|«-  Miri/.  ami  tin*  disjirt^itjiiii  aiNi 
<"onn»''"ti«ifj  tif  ilii-  f-.tiln  i>  that  iniMj'ii>e  it,  \\n   shall  liihl  thai 

one  't*T^:\\  nlijrrl  «f  \\<  ^Tnii'tun'  |N  !•»    nil'IiT  it    ifltptTxinlls  li» 

tlir  air,  ««•  tiiat  it  ti:'iv  taki-  i.i"»t  f|]i-i'tii;il  hi<|ii  nj'  it.  aii<l  l»v 
(lUfhin::.  as  it  mi.T'-.  au'i  !••'?  it  wirli  ih'*  wnrj.  when  \\.*-  wiri::- 
m*ki-  M  downward-,  t'l  I'Vff  \\i*:  |i..,iy  InrwanlH.  A  |NTsi»h 
••\:»t!  .11  ^\\  ii;:!f.;!  ■_*.  •  r  r«'\\  1!  >/.  \:  :!\  I  :j-.I\  ••'■[  .I'l  nii-a  li«'W  this 
jk  .■::.  ■•■  tf,  I IV  ii!>--  r*. ;".'  }i"«.\  ?!,.-  |ii-^-i;M-  ••!  Ii.*>  arrii>  ituJ  |i"i;s. 
■'f  ol  r  i-  •■'.!-.  :i_'  ••;-•  til'-  fir:.-'  r  f:  •  'I.M  .  !l."ii!:lr  iM.»t  111  thr 
iTj  •■  -ii''  '-'.ii:!,  '".'ir.  1-  *  !..'!!.  I'T  f.i^  1  ■  .1'.  I'-ixMi?'!-.  Ill  tlif  i-asc- 
•/  lis**  '  .:■!.  'h'-  '111?:"';  .*  II  ■'  '  ;ii  ■  v.  ;i:.l*  jm.I  r.-i  \\  aiil-*,  l-iit  U\- 
mar-:*  r.'.i  d  wnw.i!  :-.  \\:i.»li  iii::«M  nf.  i  •■:!  .»;  «..  is  riiuienil 
tp^^*  ""  .r\   !v  ihf   rai' r   ri:'«!i.:i   :n   whi-li   thu   iiM'tit'ii   laki  5 

T"  !  I'l'it  :?•■  tin*  ]  r-  I'n  *•  ••!  :?:■■  I-  ril  tl'r«'ML'fi  tin'  air,  th** 
f>  a«!  i.-iii'-*  !"r:'  -  a  -i-  r.«  iiui'  ;  ■•Mir.  tlr:i'  •  .i-il\  «Ii\hIi*n  it,  and 
•»vi-r»  ■■?:  •  ■  .'*-  !•  -.«■•  ill-  •  :  :i!.il  '■!*•?•  fnthi^  >  aijilfij  a  \*»i\'j  rM-«*k. 
»f  .■  *■,  !•,  •»  •  '  •.-.■■  i't  !■  •■.'•.\  «.•  .1  lif'l '.  :i-  w  !l»i  "jt-f^r'  ariil  (hii'ks. 
^%  *••!  ■■  ',.,1  •..  .'s  i.'j  !■■•  j»fi  111  il.j;i'  :  \\h;!i-  Ml  •'tlMT^,  wlnTf 
**tti':''  *t  L*-  >^-fy  r-'jUin-s  it.  a*  in  ti.*'  ini'-n,"  lutti'rti,'  iV«*..  it 
i%  !••'••  >  a*  k. 

Tm- *\\  .fiji--  -i  *}  r  iii_'!iT  i.f"v  •7i)fhiids  14  WMndfTtiii.  Ifinf; 
f-ir  t.f  ti\"  !.iiii^  LT'  ;«'•  r  ■Inn  tli.i?  nf  ih*'  »«\\i!'i>r  <|ijnfini|>«*«l. 
I>:r»f  !';ij   h\   aii   a*t«  iiishiiiL'   a<  ijti'!je"»s  of  sii^li!,  thr   utiuUme 

1      I.J   *-i;m'..  .  i». :    11.  1--JI.  WO. 

.l'i/««  riftrrr«  3      .1.  ff rUcrM 


tvQiM,  whan  wiuing  IB  the  air  JieyoBd  bvman  £mi  csn  see  a 
mdtitMl  <R!  newt  oo  tfw  grouod  or  «i  a.nK:k,  aiid  dan  upcm  it 
iottt  QMtaDt^ like  •  Aaih  of  UahtDing,  giving  it  no  Utne  for 
eacqte.  But  llutigh  loaid  lurdi  are  of  wch  [lerniciaua 'wixu, 
thera  afe  otlion  of  the  moat  'gioaiitic  aze,  for  instance  tnc 
ottTKk,*  emu,*  &C.,  that  luva  my  nidiniQiita  of  wmgs,  and 
whioli  never  fly,  and  ior  their  locomotioni  depend  cliiuny  upou. 
thdr  legB,  to  wUcb  the  musclea  of  .power  arc  given,  instead  of 
tO'tlie  wingi.      ,       , 

Amoiigit  the  terreBtrial  animala  that  givti  suck  lo  llifiryoui^* 
there-ii  a  Bingls  FonriiiT  which  the  Creator  has  gifted  with  or- 
sana  of  excuraive  flight,  and  theae  afibrd  the  only  example  of 
Qm  third  kind  of  tboae  orgaiw  Bnentiooed  above.  These  can- 
Do^  like  inaectfl  and  birda,  tntrcrw  tlie  eanh  upon  legs,  as  well 
a*  Bit'thfough  tlie  air  vpoa^tangn ;  for  the  analogues  of  tlio 
tegs  of  qmdrupeda,  oot  aolely  of  the  aiiterii>r  yiair,  as  in  binit, 
but  '<^  both  paira.  form  the  bcmy  structure  by  wliich  the  wit^ 
is  extended  and  moved,  and  to  which  it  is  atlaclicd.  It  nil)  be 
imOibdiatelyaaeD  that  lam  speakitig  of  the  baUaud  vampva. 
Thoae  aninwa,  which  form  thetflrstFamily  of  L'liviu-'s  Order 
of  CatDivoroaa  Manvnalians,*  are  dooooiinatcd  Chcintptera,  a 
hiuid-winged,  becauao  ia  tliem  the  four  fingers  of  the  hand,  the 
thumb  faeiDg  left  free,  are  very  much  elongated  so  as  la  form 
th«  aiq>pDrt8  and  etteiuora  of  the  aoterior  portion  of  the  nieu- 
braoe  of  which  the  wing  is  formed;  white  tlic  hind  legsnil 
the  tail,  ^^  most,  perform  the  same  office  for  the  posterior  pui- 
tion  of  the  wing :  so  that  two  wings  appear  lo  be  unilell  to 
form  one  ample  organ  of  flight.  The  membrane  itself,  whicb 
Ibrms  the  wing,  is  only  a  continuation  of  the  skin  nf  the  flaatlt 
aa  JD  the  wings  of  insects,  it  is  double,  very  line,  and  ao  tba  ' 
as  to  be  semi-transparent ;  it  is  traversed  by  some  bloO(tM^ 
sels,  and  muscular  fibres — doubtless  accompanied  by  nervea— 
which,  when  tlie  wings  are  folded  form  little  cavities  placed 
in  rows,  resembling  the  meshes  of  a  net.  As  bats  are  not  iio- 
vided  with  air^ells,  or  air  in  their  bones,  like  birds,  and  tbl 
flight  is  unassisted  by  feathers,  tiicsc  wanl^  are  compenaaUd 
to  them  by  wings  four  or  live  times  tho  length  of  their  bodf- 
Their  flight  ie  of  a  diflerent  character  from  that  of  birds,  »■  • 
sembling  rather  the  flitting  of  a  butterfly ;  when  we  conndtf 
that  the  peculiar  function  of  bats  is  to  keep  within  due  liniti 
the  numbers  of  crepuscular  and  nocturnal  insecta,  eapeciallf 
moths,  we  see  how  uece^ary  it  was  that  iher  should  be  eaa- 
bled  to  traverse  every  spot  frequented  by  tne  objects  tbar 
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iRitinci  iiTqf*9  them  to  pursue  and  de%-our.  For  this  purpoM 
their  winps  an?  ndinirahly  adapted  iKit  only  hy  their  volume, 
but  by  their  |Kjwer  nt'rontractiii!;  ihem,  and  ^ivin;^  thom  vari- 
OM  inflcT'titiiis  ill  thirht.  so  that  their  sttced  i^  reiruluted  bv  the 
i)bjrri  ih«*y  :in'  piirMiinir. 

When  uc  further  n-ili'i't  lh:tt  thf  ir  r\c<  are  stiiall  and  dcep- 
Kitcd.  we  niav  ri»iii*'rtiin'  that  it  n'Miiin*'*  *'Mrai»rdinarv  tact 
ind  ddi'Mi'v  of'  MMixatJiui  in  mmiii'  nlhrr  oruitns  \n  sii|iply  this 
■l«^t  ill  it4  si^rht.  S)i:ill:i[i/:i[ii  t'lMirid  th:il  Mind  i»a1s  tly  as 
»HI  «  th"««*  th:it  ha\i'  cvrs;  th.it  thi'V  avojilrd  nmst  rXTHTtlv 
ihrr.iij*  nt  tin*'  Mik  uhirli  Ki*  li:iil  mi  sir<'t('h<  d  as  jn<l  t*»  li.'a\x* 
T»»m»  f'T  ih'-'M  tn  |<i«»i  iM'tut'i'h  thi.vij:  tliat  ihry  ronlrai'ted. at 
Will,  fh-'ir  \iiii:;«i.  il*lh»- tlin'jirls  wi-rr  nnir,  su  a^tn  avoid  Inurh- 
'Hf  fh»."ii :  :i<  \\r\l  ;i*i  \\  lirii  th«-\  pa^-sfd  lirlwrrn  ihr  hranches 
'4\t**^^:  :\U'\  nl**!'  !}i:it  tlj-v  roiild  *iij^i>i>iifi  liictnsi'Uos  in  ilark 
'\\r**,  <w\\  a*  v:ii.!f*.  V*  rln'  pnirninriit  :in;/!is.  Ih-  d''j'ri*od 
vhe  *aiiK'  indiiidnrtU  "f  ntfr  r  Mi-ifaiK  nl"  si-iisritiiin.  liri!  ihcv 
Vfr?  f-fiii;t|!v  adri'il  in  tIi«*m'  ihjht.  ^i  lliiit  h'- «'«irir  lii<l'><i  th«*\' 
•^un!  hnvf  *ii»n«'  s«'ii*il«'n»r.- nPL'^niN  ililji-rtril  tVirn  fh'iir  Mt'iillirr 
'nimaU  t**  «'nal)it*  ihuni  t(»  ihri-;iil  thi*  liii'Vrinlli.s  thnMi'rIi  wliich 
•hfv  "rd manly  j»:i^*. 

iKdrant  mIivtvcs  «'n  tiii**  ^nly''!- "  Il.its  arc  n'»*-!nrnal. 
Sit.  rATiirarv  !••  \\h:i!  i««  i»«-iir:-.t!lv  ihf  <':io'- wiOi  niM'turiKil  ani- 

m 

-|'«.  tl.'^T  t-y^  :ip'  uiinj!*'  ii'-l  !»■•■!■}■■.  :iimI  iii:l«**'f|.  ''Minpara- 
'.\»\\  *:  ••  ik'fi/.  "i"  n!!!.«»r  i:'.;"'r!;iM'' .  !«»:■  ^n  lAiiiji-*!'*'  is  th«' 
Hi*.  ..:  J.I  Iir  _•  liiili.^*'!  '••.•  r  tii*-  *>  :::i''  •  l  ilii  :r  n.i-Miiir:in<iu> 
w  '>i'«.  •!.  ■•  i\vy  ar-  :il  '•■  '•■  !-  •  !  I'lv  \  il  r;i!.iMi  "f  :iir  lit\\»'\i'r 
•»\*«  :■.■••'■  .■    |i\    I.-;    1!  f  \    I- I'l    '■  l!.  I-',    :!•■    *i..'I,t    |i'|mIiIiiI   «»I 

■  ■  • 

*v  a'r.  u  !<•»!..  r  !||.\  in.-  i',*. .!,  •  ni  :t!  :.ny  \\:ill,  i^r  iij-j^'Kint; 
■•Iv.  "r  i'l  ?r»-«'  "I- 1'  *'  u.-  I.  ■'.  1 1  ■  i;  •  '.•■•'  \f  -■  .i.»il  «»r  i*  n>«»\fi|."' 
\  r'l  '  ir  ••'  -'Tv.j'  '-ri  u  .1-  i'l'   '  .1  ■  ■  I!.:!.!'    f-v  .Mr.  I?:njl»'\." 

\Vi-  •'•■in  'U*-  «■,' 'Tm-i.-in.'  »  h-  :•■:■■:. i.m- I  :i  P'rn:ii  kaMc  in- 
•'sr.-i-  •■!  x'f\'-  I'ii'.vtr.  W  i^'l  I  ■  .  ;i:.'l  < ;..«  .In-  *s  t»f  tlur  t'p;i!"r,  in 

■'••'■  f-fl-  r."  .'  t"l'  n  •■  :i}i-»  'H  .  .-r  !■:.;*  l!-  •  *J-«:i  'it  '•[!•'  *»r  limn* 
«•■•:-  *.  \  'i|  ■  r  •■■  'I  •  ::•'«  :;-  l\  •■!  .ir.i  •!.•  r.  :u:il  in  i-'al'l.^-li. 
' :  's  ■:  I'l-    :   ,!  -   ■!  :n  ■■■  •■■-..■•     .  '■.  .ji.,;i-  .|  i.»  d-  rivi*  n.«'si 

'rih'    If.     •'  ••    ,r  :   ■!•      iT  ■■'I  !■■.•         .i|:        ..■.■•!. 

.\»i     r   .      .  I     •  ■     I?    ■.    '■      ;*•  ■!  I-  ■  V  .■   \    I   I   •   \  '  '   ".  tin*  t'ttt-lft    .     flifli- 

"'••'%.. I.  •    I  •;■■  f"    i:.:'  ■  i'.  .I'l  :  *  \    *    m"'  !li«' ii\  in-j  il«»i'.  tlm?i',»li 

f»nr  \   ;•     .!•    !  '-i  f  •■  }•  .'-».  r    i  m  i  !'.   •  -i  ji*.   <  ii\  ni  im  tin    *.iriM 

Kfii   \.  •!  t:-  '-  •  *-.  '.!!  ilU   I;    -i  i!.  ■■•I.  Ill  I"  .\ij  ni:'t)>li<-d   wiJh 

fiev. '»  t'-r  i:«- 1  l»\  tfii- «r.ifi  itf    ifi<-  iLin!.'*  miiiiM'ird   Mi'.Ii  iIk 
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legs  oC  each  extremity,  which  are  calcutatci]  for  suspcnfin 
rather  than  fliclil,  behj^  tued,  as  Cuvicr  remarks,  merely  as  t 
paracliulCr  and  ihus  bctong  to  the  second  kind  ot'  wings,  oe^ 
lioiied  above.  This  aniin^ii,  which  climbs  like  a  coti  vauljd 
from  oiHi  Irce  to  another,  liy  the  aid  of  the  above  skin,  wbtch 
supports  il  in  the  air.  Tiia  jietaurisU,'  or  flying  s^uirtcU^  4ad 
the  }}}nilangisls,'  or  flying  optKJssuras  are  siraiiarly  equipped, 
and  fur  a  similar  purp(j»e.  I'hc  comnioa  s^uims?,"  using  itt 
tail  a^  a  ruddort  lea))9  with  ^I'cat  agility  from  treo  to  uae, 
without  Ihuaaid  of  this  kind  of  parachute,  the  &)rc^  of  its  spnng 
being  vufUtricnt  lo  couiileract  tlial  of  gravity.  Providvoceiias 
ovidcntiy  addt^  an  organ  of  suspension,  in  tnc  case  of  the  three 
fbrniur  animals,  citlicr  hccauso  their  vadls  were  necessarily 
lunger,  or  ixjcausc  tJie  greater  weight  of  ilicif  bndifs  required  it. 

The  dreaded  uruno  uf  diiigwo,  attached  to  the  nionsten  of 
fable,  has  cicilod  in  our  imagination  ideas  of  beings  clotJied 
with  uiiwoDled  terror*,  from  our  earliest  ^ears,  so  that  wluni 
we  find  the  only  animal  that  inherits  their  name  is  an  insig- 
nificant linard,  not  moro  than  eight  inches  long,  we  ore  tempt- 
^  to  exclaim,  Partariutl  vxmtns.  This  Uttiti  animal,  UBaer 
tlio  name  uf  wings,  is  furnished  >vjlh  two  dorsal  appfiiidagca 
independent  of  (Kq  legs,  formed  of  the  skin,  and  a<iliuiily  Hip- 
{wrled  by  the  six  first  short  ribs,  which,  instead  of  taking  tbur 
usual  curvature  are  exiencted  ia  a  right  line.  Tlieiia  orsaoB 
are  not  used  to  fly  with,  but  to  si^^rt  the  anlmat  in  its  leaps 
from  branch  to  branch,  anti  from  tree  to  tree. 

V.'e  sec  in  this  instance,  how  exactly  the  nutans  are  adai>led 
lo  the  end  proposed.  This  animal  walks  with  difhcully,  ud 
consequently  seldom  descends  from  the  trees.  Il  'is  therefore 
enabled  to  move  from  one  part  of  a  tree  to  anollier,  not  by  its 
legs,  but  by  an  organ  formed  out  of  its  ribs!  How  various aod 
singular  in  this  instance,  as  well  as  in  that  of  serpenta,  before 
alluded  to,'  are  the  means  adopted  by  a  Being,  who  is  never 
at  a  loss  to  answer  the  foreseen  call  of  circumstances  by  tviae 
expedients. 

Sleerinf;  Orf;ans.'' — But  wings  arc  not  the  only  organs  of 
flight  with  which  llie  Creator  has  filled  those  animals,  to  whjch 
lie  has  assigned  the  air  as  the  theatre  of  llieir  most  striking  and 
interesting  locomotions.  They  would  be  like  a  ship  at  sea 
without  a  rudder,  and  be  altogether  at  the  mercy  of  every  wind 
of  heaven,  had  they  no  means  lo  enable  tliem  to  steer  their 
vessel  through  the  fiucluations  of  the  viewless  element  assigned 

1    Pttaunu-  3    Fhalangitla.  3    Snunu  pi^gari*. 
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todmn.  The  cacic  and  the  vulture  would  be  gifted  in  vain 
vMh  the  faculty  nt'  fceini;  i »lijf*rtK  ai  n  preat  dislanre,  had  they 
Mother  orpan  than  tlwir  salMirnad  vans  to  din*i*t  tlicm  in 
'  their  tlitrht.  The  Kinu*  remark  will  njtply  n<c  well  \n  I  hi;  insert 
•llothi?  Iiird.  which  woi:|ij  in  v.'iiii  fridc-ivniir  !•>  fiisrh:ir:;e  its 
faKtiofw,  uiile«<  il  riMiM  >\rrr  ils  murM*  arcnnlinir  (•»  the  diree- 
iMNiof  ilj  will  and  till*  iiilttnnatioii  liiniishrd  li\  its  senwii. 
Bot  upon  exaniinnTi«in,  we  shrill  tirid  iIkiI  t  IimI  hriih  not  left 
hinaell  wiihrml  wiri)(*s«i  in  thi*i  d(*|inrtni('nr,  luil  hath  Inrnished 
Cferv  bird  and  lu^rt  \  wlih  sii^h  an  or^'nu  "f  stecniL'o  as  the 
caieol'  ea^h  nN|uirpd :  nay.  <*v«'n  iimonfr>t  tlit;  lK*asts  and  the 
Rpliles  wc  may  liiSfMivt.-r  similar  nn-nns  nf  dircMrtini;  their 
■otionii.  «*spceially  when  they  |i>m)i,  whether  t'runi  the  ground, 
orftom  tree  to  Ir^^e. 

The  rnuiliil  fin,  ur  tail  nt'  !i«i|ii'S.  inav  Im*  reirardod  as  Ivlonc- 
■gin  4oinr  di'irn'u  \*t  this  ImsuI  :  hut  as  this  is  also  their  prin- 
opil  oriran  «>!  Iucunu»tiiin.  i  thtiu'zlit  it  In^'st  lu  consider  it  with 
the  other  fins. 

ThefiMi/m'*iJof  many  i !:««•'•!*«  si -ems  Imsitvc  tlwm  as  n  rudder. 
keHi|f  cuni{NiM*«i  nf  several  tn(i**''(iialin!!  riir^s  fnrmrd  «*a(*hof  a 
4anal  and  ventraLM'L'm«'nt :  it  i<  capalilr  nf(-fni>id('nililo  Mexinri 

■  almost  all  direi*tii»Ms:  it  ran  h**  cji-vnted  «>r  f|f|iri*<ss(Ml.  ami 
loniod  to  cith«T  sidr,  s**  that  il  m*' -^i*:.  in  a  i^reat  d<*'jr(iM'al('U- 
htod  to  rnalik  in^i'^ts  to  ilian*ji'  tin*  fi'iir<f  of  thi'ir  fliijht 
wrordmj  tu  th«ir  w.ll.  ISut  I  i-hI'*  i!ii«i  rii|  nrfant  i>ri;an — 
*hi<*h  l'\  tli»-  air  It  :s  '-iiri^'riiiU  iii^ri::  :r.'  ad-U  \'*T*'r  nUn  ti»  tht* 
lOKcrnul  iiii|'iilsf.  and  t'»  tii*-  air-%' --•  U  in  ih"  wihl'*' — ifrsrct"* 
btf!  ofhiT  aii\ij:ar;''H  in  k*  ■  :•  Mi  m  isi  I'-'ir  riL'hl  rnnr<#'. 
Wf|in'\i  r  l..i"»  *•!  'M  arjv  l'i  :i*-  .••iip-  i  '.i  ••  !  ■  .'li?.  nr  li-aji  lV«mi  thi* 
fr^UTHl.  \%iil  tiiid  that  ihi  ;.  ^rp  •.  ),  o;,t  tf.i'ir  hind  l<-i;<s.  and. 
likcriTTa.n  l-ini*.  ii*"  tI.«m:  n^  i  r':!'-  r.  'l*'.r  laiU  aNnnf  the 
^v-Mk-*'  m-«'iii  t«i  In-  lv.  I  [.\  p.i-  I  :•«  :i  !,iii«|  nf  l<;ilanriT  in 
ttfepir  rhofal  danct's  ii;i  ar.il  dnwn  ;ri  :\  i-  »>i.ri'*<  drflirniiL'  U'arn. 

Riil  Th«-  ni«»*l  iiitiTi'w:ini:a!i.l  [""i  .?;ti.!  ••!  /an  lor  •j't'Tiiii;  ani- 
'!'iJ*1  III  !l:e  air.  I*  that  t-  f'MiI  li\  'I:-*  i.i  1  Iralhrr-*  nt  |iird>, 
'"ail* »n»v*'rn.'li"l'  :;;^t-. r-i  '.-/i  %.in-i'''  '•  '-mfjit  -ith*'r*i.  In'raii^'* 
they  an*  ij«*iI  t«i  «iir»'-t  tlii-ir  ••mir-' :  tfi»  '•••  an:  l''Mtli»'rs  {'lanleil 

■  the  p]rii{>.*  ii«<iialiy  t\\<-U>'  ui  nii<i.U-r--lH]t  in  s'ime  an.ttiint- 
«Hp  to  ii»"arlv  twi-nlv — r»«iHti;uTini;  iwn  «»!'*  nf  fealh<^r«  of  *ix 
«ldi.  and  forrnins  toL'i'thfT  a  kiml  nt  tnrk  iikiMhe  <'auilal  tin  f>f 
Kifne  f>h«.«  :  ih**  ifi«>id>'  nt  (M'h  ti'.i'^*T  is  si-t  i\irh  inueh  larger 
\\m^Ui3  than  th*'  fiiitsKh*.  sn  thai  tiirrr  i«  a  «i<>iihle  series  of 
''orrrfi^jiKiiui;  teathersi  beLrmning  one  i>ii  the  n^hl  Mde,  and  the 
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jttber  on  the  left ;  Ihe  middle  feathi 
•onntiinee  from  the  fiva  exterior  onei.. 
'wauiDg  a  difierent  aspect.    la  tliglitiL 
to  he  expanded,  and  probfMy  the  bird«^ 
eitber  leriea,  can  turn  this  wa^  or  thslr*! 
M  «lentisn,  judsiag  from  their  aoakngr  x_ 
fialtea,  riae  or  fall    The  rudder-tail  henii 
the  malebull-finch;'  in  many  birds  of  theC 
'  as  the  oomrnDD  cock  and  peacock,  these  fi 
oiu  ornament,  but  acem  to  lose  thoir  uso  ti 
tda.    In  the  black  game*  the  t'wo  sets  nt'Jt 
tUro  outwards,  <me  on  eack  sido,  and  w  m 
our  donwMic  poultry,  these  sets  of  featheta^V 
fold  Upon  eacn  other.     Some  of  the  wade^ 
of  which  are  short,  use  their  long  legs  likf 
as  a  rudder  in  flight,  stretched  out  strait  b' 

Hany  of  the  wel>-f<>oIed  birds,'  as  the  go 
also  have  these  feathers  very  short,  which 
[XDvision  fer  aquatic  birds,,  but  whether  !•., 
diractms  theit  course  seems  iii>t  to  bava-^ 
Some  of  them,  however,  as  the  pjn-tail  due  ^ 
feathers  of  the  tail  elongated,  as  they  are  it 
in  the  swallow   tribe,*  and  tlic   sea-swal 
feathers  of  the  tail  are  elongated,  as  these  W^ 
turning  when  in  the  air  and  flyin;;  liackwn 
their  Creator  has  thus  equipped  ilit:in  lor  L.^ 
evolutions.     Some  birds,  as  ihe  thrushes,".  Ii»~^ 
crows,  have  all  the  tail  feathers  long,  which  . 
to  them  in  flight.  ,    ^*~-- 

The  tails  of  quadrupeds,  both  ovipanH^"- 
appear,  in  many  cases,  to  act  in  some  d€^^~ 
They  are  not  only  useful  to  those  latelyO^** 
the  assistance  of  a  kind  of  parachute,  Irap.,  ~ 
but  likewise  to  the  feline  race,  when  thnt^^ 
prey ;  the  tail  is  then  extended  stiffly  in  a  rigl^"^ 
them  through  the  air  straight  to  the  objBL 
watching  from  their  lair.     The  long  tail  al     ' 
may  in  their  sinuous  windings,  serve  somo^ 
with  their  locomotion  related  to  tho  oat    *w 
though  we  have  not  data  sufficient  to  apto^  ^ 
subject.  f    , 
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1^9* — ^We  are  now  arrived  at  organs  that  are  the  most 
perfect  instruments  of  locomotion  and  prehension,  organs  which 
aie  found  in  their  greatest  perfection  in  the  highest  animals, 
P  articulated  legs  and  arms,  terminating  in  the  most  perfect  in- 
itniineiity  upon  the  due  employment  or  misemployment  of 
wUch  the  weal  or  wo  of  the  whole  human  race,  as  far  as  se- 
oood  causes  are  concerned,  depend. 

The  legs  of  animals  may  be  considered  generally  as  to  their 
MDR&er,  ccmposilion,  and  mlaptation  to  theirjunctiont. 

As  to  their  number^  taking  the  legs  of  vertebrated  animals, 
wUcb  may  be  regarded,  being  the  most  perfect,  as  a  standard 
to  measure  others  by,  we  may  assume  that  four  is  the  most 
perfect  number.  Thus,  in  man,  the  highest  animal,  there  are 
two  for  locomotion,  and  two  principally  for  prehension.  Tak- 
11^  therefore,  man  for  the  ultimate  point  to  which  all  tend, 
let  us  see  how,  in  this  respect,  the  scale  is  formed. 

We  observed  in  certain  tribes  of  the  Annelidans,  an  approach 
to  jointed  legs,  and  it  should  seem  a  link,  connecting,  in  some 
degree,  that  Class  with  the  Myriapods ;  with  these  last,  there- 
forey  roe  may  start  in  our  consideration  of  articulated  k>comotive 
Ofgaos,  and  here  we  find  a  long  body  moved  by  numerous  legs, 
ffFsdually  acquired,  as  we  have  seen,  with  its  increasing  length. 
We  may  observe,  that  in  the  suj^erior  tribes  of  animals,  the  &ur 
legs  being  planted  in  pairs  at  each  extremity  of  the  body,  the 
gradual  increase  of  stature  did  not  require  additional  props, 
but  only  the  proportionate  growth  of  the  existing  or  natal  legs 
and  arms;  but  in  the  Myriapods,  where  the  great  increase  of 
the  body  in  length  is  not'  between  the  original  extremities,  but 
beyond  them,  additional  supports  were  requisite,  so  that  as  the 
body  increased  in  length,  its  Creator,  in  his  goodness  willed — 
tlmt  it  might  not  draw  its  slow  length  along  like  a  wounded 
snake — that  it  should  be  furnished  at  the  same  time  with  a 
proportionate  increase  in  the  number  of  its  locomotive  organs. 
These  animals,  then,  with  respect  to  number  of  legs,  may  be 
re^garded  as  at  the  foot  of  the  scale,  and  are  the  farthest  re- 
moved from  man. 

From  the  Myriapods  we  go  to  the  great  Crustacean  host,  in 
which,  including  the  maxillary  legs,  the  real  anabgue  of  the 
legs  of  Hexapods,  the  typical  number  is  sixteen ;  and  from  these, 
the  transition  is  naturally  to  the  spiders,  which  have  half  that 
number,  and  from  thep  to  the  insect  tribes,  walking  only  upon 
six  legs.  Having  arrived  at  a  hexapod  type,  we  may  observe 
that  one  pair  of  the  legs  has  a  direction  towards  the  head,  and  are 
bcated  in  the  anterior  segment  of  the  trunk ;  and  that  the  other 
two  pairs  have  a  direction  the  contrary  way,  towards  the  ab- 
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,  _i  are  located  in  that  put  rf  the  trunk  which  beare 

the  whigl,  and  c^  tbeae,  the  ]ut  pur'  may  be  rcgarticd  as  the 
repreMDtaliTea  of  the  kigi  in  man,  and  of  the  hind  legs  vi 
^ladnipada. 

Ab  to  the  campoiitiim  of  len,  if  we  take  the  arm  and  kg  o( 
manfiw  tha  type  or  itandard  with  which  lo  compare  nil  ibe 
aiticiuated  oroans  of  locomotim  and  prehension  with  wteh 
aniinab  an  giAed,  we  shall  find  a  considemble,  tboogb  doi 
an  entire,  concspoodence  between  them.  Anaiomiste  luuiHy 
divide  the  anut  or  anterior  extremity^  into /our  principal  pe^ 
tions,  namely,  the  lAou/der-Uids,*  ttn  shoulder,*  the^tirr-dm,* 
aod  the  hand  ,-*:but  the  leg  oa\y  into  ikrtt — the  Utigh,''  the  ^imif 
and  ibofooU  The  firat  of  theee,  ho^vever,  the  thigh,  iiwKu. 
lalef  with  the  lower  part  of  a  bone,  called  the  nameiess  bontf 
which  in  vefy  yoaoe  subjocta  forms  three,  named  the  AmncA,' 
the  ahare-tmu,*'  and  the  kip-bone  :**  now  this  bone  appears  evi- 
dently the  analogue  of  the  shoulder-blade  in  the  anterior  kg 
or  arm,  and  thua,  admitting  thia,  both  extremities  in  the  nuof 
bar  of  principal  parts  correspond  with  each  other. 
-  As  the  vertebrated  animals,  for  the  most  narl,  agree  villi 
thor  prototype iA  the  greaterarticulationsof  inciranterioruil 
posterior  extremities,  though  much  modified  in  particular  Id- 
stances  and  for  particular  uses,  I  shall  now  only  compare  tt* 
1^  of  the  srieat  snb-kingdom  of  Coudylopes,  or  invenebrand 
aounals  with  jointed  legs,  with  those  of  unit],  and  uiher  Msm- 
malians,  and  inquire  how,  in  the  above  respect,  they  coosiattf 
analogous  parts. 

The  remarkable  distinction  which  separates  the  vertefaritad 
from  the  invertebrated  animals,  namely,  that,  in  the  fonff, 
the  muscles  have  no  external  points  of  attachment ;  and,  lotto 
latter,  with  a  few  partial  exceptions,  no  internal  oae^-'Viat 
produce  a  marked  diCTerence  in  all  parts  of  their  several  stnv 
tures,  and,  amongst  the  rest,  between  their  organs  of  locomotitB 
and  prehension :  and  therefore  it  is  not  to  be  expected  llMt 
they  will  be  perfectfy  analogous  in  their  composition.  Tbtf 
inthe  invertebrates  the  parts  corresponding  with  the  fofMiV 
and  shank  of  the  rerfe^rafej  do  not  consist  of  two  parallel  boocK 
the  hand  and  the  foot  also  are  essentially  different ;  aodlhe 


Cutilat,  indading  two  pvollel  briiM,  ttto  Una  and  Sadmt. 
Mamu.  »  S    f 

Cru,  inelndiiig  alio  two  panJlel  bonca,  lUta  and  FUnla. 


l^ni  by  whii'li  the  extro;uitii's  in  one  r:isc  artirnlatc  M'ith  the 
^ertebnil  ruliifun  iii\vonI<;  iis  «<iiiiiiniT  and  biisc,  and,  in  tliooliior. 
Uidi  the  inmk  of  tho  animal  at  vnrions  ]N»int.s,  arc  usually  cx- 
tzwnt'ly  ili**iiiiil:ir :  in  >«'vi'r:il  Invtifs,  linwuvcr,  the  basilar 
KMfits.  c«pcc*i:ill\  of  thi*  hiiHJ  l<*i;s,  assimii*  sf>mc'thin<f  ot*  the 
'hararl'T  ami  l«'nn  tit'i!}'*  >li<iiililrr-lilad<!orManiiiialians;  and 
n  certain  w»ti?r-lH'iMl«-s'  t!i«'  |'nsl«.Ti«»r  i»air  are  ininiovalilo.  In 
M«ini(4^^ls,  usually,  th*'  ihJLrhs  arc*  rrniarkalily  clolhi'd  with 
iu«cle.  e4|N'<Malty  inwanN  tlii*ir  base:  but.  in  the  rondylopes, 
tith  litf*  e\<-i']<iii>ri  i>f  S'mik*  U-ctirs  and  jiiiniijni^  insects,  where 

powcrfiii  niiKi'uhir  a] '{ri  rat  lis  was  rifjuisitc  they  are  not 
i>nf|iicuou>ly  incra^isatctl,  s*j  as  tu  contain  muscles  of  great 
cilurnc. 

From  tlirsi.'  rlrnini^taiires  I  am  induced  to  conrmc  my  ob- 
*rT«lii»nj  t>»  the  nuw  'r/Vfi/(*om|Hisitiiifi  of  the  locr>inotive  and 
rvhcnsury  urirans  <>f  ('umlylopcs,  and  animals  that  give  suck 
J  their  vimhilT- 

In  onler  to  |n»rri.*ive  «'!carly  bow  lar  they  air  roe  or  disai^ret* 
n  1lu<  ^*^)4TI  it  will  iH-advi^abk*  tirst  to  iiK|uire  whether  these 
irsam  in  Conil\lo|>es  tbciiMcIvcs  ran  lie  reduced  to  a  common 

Tiie  OuMnrpnns  and  Arachnidaiis.  including  under  the 
htter  dciH»m illation  all  n-irardcd  by  Latn-iile  as  beionirint;  to 
ihf  (*l»«4.  at  the  tirst  iris|H>i-tiiiii  nt  thf  uriians  in  question.  a|i* 
pear  III  hiv(*  on>'  |i>iiit  in  in-  tiian  in^ivN.  TbM  sii{N'rnumerary 
>Mal  i<  tli«!  fnitr'th,  ill  7V/'-  I.ifr-ff'!'  t.'.n  t"  I'lu^um't^ninf^  iiauicd 
!h».*  i.'^f*.  f.. /yfiv,- \\iiji:}i  Jn  tfnTr-  rfMi-d<'ii  as  an  a»'<*cssory  of 
t^  ir.;ii)L  n  :f  fr-Mii  l-iflii'T  <f!»'-!Aa'ii':).  ainl  iViMii  a  com- 
(4nM»n  oi  !}ii<  Mint  **\  !!h-  ArMrlnniLiiH  \\.!h  an  analogous  oiiu 
anh'"  fni-t.'k'-'-.'Mi*.  Ill  wii:' li  i!  i'i  I-m^i-r  ami  iiii<p.*  c<»ns|»icuous, 
\\tii\  ri.:i\i!j.-.'ii  tba'.  -Ii"!  I  as  il  i-  in  lii-Mi.  \X  \<  fi-aliv  the  xA^inA 
»ntVi!  t  !;i**.  aii-l  ibat  till-  1m!ij  |fi;iit  iiNi>:i!ly  if'jardi'«l  as  iIk! 
*^fik  i«  :iii-iliiL''»;<i  I'l  til  ■  first,  nl!!'!  d.l.il''d  and  eliuiLTatcd.' 
►Mil  <.|  \K*'  r.ir^n-i  m  iiis---!*.  Tiial  tins  yHnl  lM•|llnl:^  to  tbn 
Unu^  ..r  t'**?.  w  .\\  \"-  liirMur  ••\i.i«*iit  iVimu  the  tnlbniini;  I'ir- 
'■'i'ii«!.'in«-f.  Il  \\«-  •v.i'i.iiH-  iIm'  aiilrrit-r  li'i!,  «'r  arm,  id  lb*' 
•^»/'r  or  •;'!'■,  w*-  -I.. ill  lifi>l  iji  it  lb''  i  miiI  in  ijiM'stinn,  \\hh*b 
*''!»•■  h:!lj  II!  ihf  I- „'.•  i-  \\b:il  is  r.illi'd  tin'  nx'fararpal  joint,  a 
\'  ►f«iif  \\hM!i  fitriii"  ilir  m-l'X  or  tmi!«'r  of  lln-  did.i«'tvl«*  band 
•*  I'irr.-t,«  fit  tb'-sf  aiiirnais.  and  llic  ^urfi'i-dini:  ami  tiTminat 
*••'*'.  irif  «i|.|«isinj  ihiiMdi.     It  !•*  •.■vidi'iii,  lbtTi;tnn\  thai  lliis 


«      /Vf-ui.      1,.  'J      \u|.  111.  t''*"'" 
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joint  belongs  not  to  the  shank  or  cubit,  but  to  the  foot ;  asj 
that,  consequently,  a  Crustacean  or  Arachnidan  leg  or  arm  t» 
merically  corresponds  in  its  greater  articulations  with  that  tl 
an  insect. 

Having  proved,  I  hope,  to  the  Mtisfuction  of  the  reader,  thai 
the  legs  of  Condjlopes,  with  regard  to  the  number  of  tb«r 
principal  articulations,  are  reducible  to  one  tj-pe, — unless  W9 
may  except  some  of  the  .'kariilans,  or  mites,  and  tlie  Brandit 
opod  EntomiKlracaiis,  which  appear  reducible  lo  no  g«nenl 
rule — I  shall  next  endeavour  lo  show  that  the  Condyloj  ' 
does  not  usually  differ  numerically  from  that  of  the  quad 
or  mammalian ;  and  that  the  former  consists  of  onlyyotir  _ 
cipal  articulations  as  well  as  the  latter,  and  it  will  not  remit 
many  words,  or  any  laboured  disquisition,  to  prove  this.  The, 
so  called,  trochanter  is,  with  great  propriety,  considered  byJt 
I^treillc  as  being  a  joint  of  the  thigh,  as  it  really  is,  and  io 
many  cases,  especially  in  Coleopterous  insects,  has  no  sepsnis 
motion:  consequently,  if  this  opinion  be  admitted,  the  ounbcf  , 
of  articulations,  both  in  the  Condylopes  and  Mam maltan^  will  ' 
be  the  same. 

Animals  that  are  built  upon  a  skeleton,  or  incased  in  an  et 
temd  crust  or  rigid  integument,  in  order  lo  have  the  powerflP 
free  locomotion  and  prehension,  must  necessarily  be  filled  wilti 
jointed  organs,  whose  articulations  are  more  numerous  at  tbt 
extremity,  where  the  principal  action  is,  that  those  parts  mif 
so  apply  to  surfaces  as  to  enable  the  animal  to  lake  sudicienl 
hold  of  them  for  either  of  the  above  purposes. 

There  is  a  circumstance  connected  with  the  legs  of  insecU, 
which,  at  first  sight,  seems  to  throw  some  doubt  upon  thisco* 
elusion.  The  shank  has  oOen  at  its  apex,  and  sometimn  tbe 
cubit,  certain  little  movable  organs,  which  have  been  c«lW 
spun,  but  which  really  appear  to  aid  the  animal  in  its  loco- 
motions,'and  in  some  they  even  terrabate  in  suckers;' as  tbe» 
oi^ans  are  co-ordinate  with  the  jointed  tarsus,  they  seem  in 
some  sort  a  kind  of  auxiliary  dimialion.  In  the  mole-criciif 
the  structure  is  still  more  anomalous,  the  cubit  tcrminatiog  in 
four  strong  digitalions  or  clans,  opposed  to  which  is  the. i" 
called,  tarsus,  which  seems  analogous  in  some  sort  to  a  joioW 
thumb,  so  that  the  whole  represents  a  penladaclyle  hand.  '  A 
similar  anomaly  distinguishes  the  posterior  pair  of  legs  of  one 
of  the  EuIomosLracajis,  tim  Jdng-crab .-  in  these,  besides  the 
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Uunus  armed  with  two  claws,  there  are  four  movable  digita- 

tiODfl.^ 

Though  the  Creator  has  evidently  connected  the  sphere  of 
animals  by  some  organs  or  characters  common  to  the  whole, 
and  j^neraliy  spealung,  in  the  tribes  that  we  are  comparing, 
has  formed  the  organs  which  I  am  considering,  as  to  their 
articulations,  upon  a  common  type ;  yet  occasionally  we  see 
departures  from  a  strict  adherence  to  the  likeness,  as  in  the 
cases  here  specified,  where  the  circumstances  and  functions  of 
an  animal  required  such  departure. 

Adaptation  oj  Legs. — It  is  by  the  adaptation  of  its  le^s  to  the 
circumstances  of  an  animal,  and  to  the  functions  which  it  was 
created  to  exercise,  that  the  design  of  an  Intelligent  Cause  is 
ai^rent,  and  the  power,  wisdom,  and  goodness  of  the  Creator 
manifested. 

The  well  known  adage,  A'a/uranon/aci^  saltus,  is  exempli- 
fied in  the  passage,  with  respect  to  their  locomotive  organs, 
from  the  expansile  Annclidans  to  the  rigid  Condylopes ;  for  in 
numberless  instances,  we  have  in  the  larvoe  of  insects  a  kind  of 
intermediate  animal,  in  some  degree  expansile,  some  of  which 
move  like  the  leech,'  and  others  are  apodes,  like  worms,  mov- 
ing by  the  contortions  of  their  bodies,  a  large  proportion  at  the 
same  time  having  the  jointed  legs,  of  their  Class  when  arrived 
at  perfection,  and  in  their  spurious  legs  imitating,  in  some  sort, 
the  locomotive  organs  of  the  Annclidans. 

The  principal  olfices  of  legs  are  to  enable  the  animal  to 
procure  the  kind  of  food  which  its  nature  requires ;  to  be  em- 
ployed in  operations  connected  with  the  continuation  of  its 
kind;  and  to  be  instrumental  in  its  escape  from  danger  and 
from  the  pursuit  of  its  enemies ;  and  the  means  by  which  these 
ends  are  accomplished  are  the  comparative  length  of  its  legs ; 
their  volume^  cither  in  whole  or  in  part ;  the  structure  of  their 
extremity  J  either  for  locomotion  or  prehension ;  or  where  the  ex- 
tremity of  the  legs  is  not  adapted  to  the  latter  function,  certain 
compensating  contrivances  calculated  to  supply  that  want. 

To  enable  some  animals  to  come  at  their  food,  sometimes  a 
great  dilTerence  as  to  measure,  between  their  anterior  and  pos- 
terior extremities,  is  necessary.  At  the  first  blush,  and  before 
we  were  acquainted  with  its  habits,  should  we  chance  to  meet 
with  ^ giraffe,^  so  striking  is  the  seeming  dispropi^rtion  of  many 
of  its  parts,  that  we  should  be  tempted  to  take  it  for  an  abortion 

1     Bavignj,  Anim,  Bam  Vertehr,  i.  t.  viii.  f.  I.  k. 
3    The  Geometric  CatcrpilUra  or  loopcrs. 
3  CamelopardalU  Oiraffa. 
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in  which  the  posterior  parts  were  not  fully  developed.  Ob- 
serving its  length  of  neck  and  elevated  withers,  the  apparcntijr 
unnatural  declivity  of  its  back,  and  the  comparative  lowness  m 
its  hind  quarters,  we  should  conclude  that  such  must  be  the 
case.  But  if  we  proceeded  to  inquire  into  the  nature  of  its 
food,  and  were  told  that  it  subsisted  by  cropping  the  branches 
of  certain  trees  which  thus  it  was  enabled  to  reach,  the  troth 
would  flash  upon  us,  we  should  immediately  perceive  the  cor* 
respondence  between  its  structure  and  its  food,  and  acknowledge 
the  design  and  contrivance  of  a  benevolent  Creator  in  tms 
formation. 

A  similar  idea  would  perhaps  occur  to  us  the  first  time  ve 
saw  VLJerboCj^  or  a  kangurooJ^  Hassclquist  says  of  the  former— 
that  it  might  be  described  as  having  the  head  of  a  hare^  the 
whiskers  of  a  squirrel,  the  snout  of  a  hog,  the  body,  ears,  and 
fore-legs  of  a  mouse,  hind-legs  like  those  of  a  bird,  with  the  tail 
of  a  lion ;  and  an  ancient  zoologist  would  have  made  a  mon- 
ster of  it  that  might  have  rivalled  the  chimcera.    The  kangaroo 
also  would  have  met  with  a  similar  fate.    Though  the  jerboa 
is  not  a  marsupian  animal  like  the  kanguroo,  yet  they  hate 
many  characters  in  common.    They  both  have  .very  slender 
fore-quarters,  and  short  and  slender  fore-legs ;  their  hmd-quar- 
ters,  on  the  contrary,  are  remarkably  robust  and  incrassated, 
and  they  sit  erect,  resting  upon  them  like  a  hare ;  both  hate  a 
long  powerful  tail,  which  they  use  as  a  fifth  leg.     The  object 
of  this  formation,  at  a  first  glance,  so  at  variance  with  all  iocas 
of  symmetry,  appears  to  be  a  swifter  change  of  place,  and  more 
ready  escape  from  annoyance  or  violence.  The  jerboa  is  stated 
to  take  very  long  leaps,  and  those  of  the  hnnpiroo  are  said  to 
extend  from  twenty  to  twenty-eiglit  feet,  and  they  rise  to  an 
elevation  of  from  six  to  eight  feet.     When  they  leap  they  keep 
their  short  fore-leg  pressed  close  to  their  breast,  and  their  long 
and  robust  tail,  having  first  assisted  them  in  their  leap,  is  ex- 
tended in  a  right  line.     A  double  end  is  answered  by  their 
{)eculiar  structure  ;  sitting  on  their  haunches,  they  can  leisurely 
ook  around  them,  and  if  they  spy  any  cause  of  alarm  make 
off  by  the  means  just  stated.     Their  attenuated  fore-quarters 
and  short  fore-legs  rendering  it  much  more  easy  for  them,  over- 
stepping every  obstacle,  to  dart  into  the  air ;  their  centre  of 
gravity  is  then  removed  nearer  the  hind-quarters,  so  that  the 
tail  can  act  as  a  counterpoise  to  the  anterior  part  of  the  body. 
The  jerboa  also,  like  the  kanguroo,  when  alarmed,  springs 
into  the  air.    When  ready  to  take  flight,  it  stands,  as  it  were* 

1    Dipw,  2    JJfwrqNM. 


PRBHBJf  SORT.  OROA  VS. 


*8 


on  tip-toe,  supporting  itself  by  its  tail.  Its  fore-legs  are  then 
ap|rfied  so  cloasly  to  the  breast  as  to  be  invisible,  whence  the 
ancients  call  it  Ihpus^  or  biped;*  having  taken  their  spring  they 
alight  upon  their  fore-feet,  and  elevating  themselves  again, 
they  are  off  so  rapidly,  that  they  seem  to  be  always,  so  to  speak, 
upon  the  wing.  They  use  their  long  tail  to  support  themselves 
when  they  recover  from  their  leaps,  giving  it  the  curvature  of 
the  letter  S  reversed,  thus,  oq  .  When  their  tail  has  been  short- 
ened at  different  lengths,  it  has  been  found  that  their  leap  is 
diminished  in  the  same  proportion ;  and  when  it  was  wholly 
cot  off  they  could  not  leap  at  all. 

We  see,  in  one  Order  of  the  Birds^*  the  Waders,  a  remarkable 
dinHToportion  of  the  legs  to  those  of  the  rest  of  the  Class;  they 
look  as  if  they  walked  upon  stilts,  whence  the  name  of  the 
Order,  so  disproportionally  long  are  their  legs  to  those  of  the 
generality  of  birds.  I  have  before  noticed  the  use  of  these  le^ 
to  them  m  flying,*  but  the  principal  object  of  this  structure  is 
to  enable  them  to  pre^  upon  aquatic  animals,  fishes,  worms,  and 
the  like.  Whoever  is  in  the  habit  offrequentins  estuaries,  and 
other  waters,  will  generally  see  some  of  these  birds,  as  herons 
and  bitterns,  standing  in  them,  where  shallow,  and  ever  and 
anon  dipping  their  heads,  and  then  emerging  swallow  their 
capture.  The  design  of  this  structure  must  oe  obvious  to  every 
eye,  namely,  to  qualify  these  birds  of  prey  to  assist  in  keeping 
within  due  limits  the  population  of  the  various  waters  of  our 
globe,  which  other  predaceous  animals  cannot  come  at. 

Another  tribe  of  long  legged  birds,  which  Cuvier  considers  as 
belonging  to  the  present  Order,  though  their  habits  and  habitat 
are  altogether  different,  and  which  constitute  his  family  of 
short-winged  waders,*  is  that  to  which  the  Ostrich*  and  Emu* 
belong,  but  in  these  the  object  of  this  structure  is  to  fit  them  not 
for  standing  in  the  water,  but  for  running  in  the  sandy  desert ; 
and  such  is  the  velocity  of  the  ostrich  that  it  can  outstrip  the 
fleetest  Arabian  courser  when  pursued.  Other  birds  are  re- 
markable for  the  shortness  and  strength  of  their  legs ;  of  this 
description  are  the  aquiline  race,  which  are  thus  fitted  by  their 
Creator  for  seizing  and  holding  fast  any  prey  which  their 
piercing  sight  discovers. 


1     Ilerodot,  Melpon,  §  1D3.  £d.  Rrizli. 

3  It  in  to  be  obHervcd  in  frencral,  with  respect  to  the  Class  of  Bird$^  that 
the  conHpicuous  part  of  their  \vg»  i»  not  the  shanks  which  is  chiefly  covered 
by  muiele  and  feathers,  but  is  formed  of  the  tarsal  and  nictat&rsal  bones  united 
into  one. 

.3    See  above,  p.  276.  4    EchaB$ier$  hre9ipenne§, 

5    Struthio  Camelui.  6    Ca$uariu$  Emeu, 
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'  There  is  one,  and  a  very  elegant  bird,  beloneiDg 
der,  the  secretary-bird,'  ihc  legs  of  which  arc  solong. 
ornithologists  have  arranged  it  with  the  waders.    It  is. 
very  properly  placed  amongst  the  predaceou*  birds, 
legs  are  given  it  to  enable  il  to  pursue  the  serpents,  which  foi 
its  food.     We  see.  In  this  instance,  a  deiunturcfromoneuftJlf 
typical  characters  of  its  own  tribe,  and  those  of  another  ad<qitei  . 
in  order  to  accommodate  the  animal  to  the  circumstances  in  t 
which  it  was  the  Divine  will  to  place  it,  and  to  fit  it  for  tltf  t 
function  which  it  was  tiiere  to  eiercise.  ] 

Amongst  the  JlunUks  there  is  liltle  diversity,  as  to  tho  rek-  1 
live  proportions  ot  the  organs  we  are  considering,  and  iJicir  1 
parts;  in  the  Buirachianx,  or  frogs  and  toads,  which  are  moitlji   j 
leaping  and  swimming  animals,  the  hind  legs  are  elongated  ^   1 
accomiiiodato  ^em  to  those  kinds  of  locomotion :  and  m  soidb  ' 
of  tho  Suuriuns  or  lizards,  which  are  approaching  to  ihs  Ophi- 
diaiis  or  serpents,  the  legs  are  very  short,'  and  sonietimeil^ 
duccd  to  a  single  pair;'  even  in  some  serpents  rudiments  of  t 
pair  of  legs  have  been  discovered,  particularly  in  the  Boa.' 

Some  itjccfs  arc  remarkable  for  the  vast  Icnglli  of  their  ant^ 
rior  pair  of  legs ;  what  may  be  the  object  of  this  formation  hu 
not  been  discovered  except  that,  in  one  instance,'  it  is  fouitd 
only  in  one  sex.  The  animal  I  allude  to  belongs  to  the  trifce 
of  Capricorn  bectle^i,"  and  seems  not  to  be  uncommon  in  firai& 
The  fore-legs  of  the  male  are  more  than  twice  the  lena[lh  of 
the  body,  while  those  of  the  female,  though  longer  than  the 
others,  are  scarcely  half  so  long. 

Many  insects  are  formed,  in  some  degree,  atlcr  the  pstlern 
of  the  kanguroo  and  the  jerboa,  in  order  to  enable  tnern  10 
transport  themselves  by  leaping  beyond  the  reach  of  their  ei* 
mies.  The  thighs  of  their  hind  legs  are  incrassated  so  a«  U 
afford  a  box  capable  of  containing  muscles  sufficiently  power- 
ful, by  their  action,  to  send  them  through  the  air  to  an  alotoiti 
incredible  distance.  If  we  examine  the  structure  of  the  potie- 
rior  legs  of  any  common  grasshopper,  we  immediately  see,  boib 
from  the  position  of  tho  joints  with  respect  to  each  other,  and 
the  shape  and  volume  of  the  elongated  thigh,  tliat  they  uti 
made  for  leaping.  The  shank,  when  the  animal  prepare*  to 
leap,  forms  an  aculc  angle  willi  the  thigh,  so  that  being  sud- 
denliy  unbent,  it  springs  forward,  often  to  Ihc  distance  of  two 
hundred  times  its  own  length.    Many  carriages  am  set  upoi 

I     OpUsOcm  eritlatat.    VeiU.  9    E.  G.  In  toi.    ^ 

3    Aa  in  Bipit.  i    ZotlJ— 
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springs  made  to  imitate  the  position  of  this  insect  preparing  to 
lesOy  which  are  known  by  the  name  of  grasshopper  springs.^ 
Several  beetles  rival  the  grasshoppers  in  their  leaps,  and  have 
their  posterior  thighs  much  disproportioned  to  the  bulk  of  their 
bodies,  which  allow  space  for  a  sufficient  muscular  apparatus, 
to  send  them,  like  an  arrow  from  a  bow,  to  a  great  distance. 
If  a  finger  be  held  to  a  leaf  covered  by  the  tnmip-Jlea,*  in  the 
twinkling  of  an  eye,  all  skip  off  and  vanish.  We  may  hence 
imagine  with  what  expedition  they  disappear  at  the  approach 
of  any  insectivorous  bird.  Thus  their  Creator,  who  cares  for 
the  meanest  of  his  creatures,  has  furnished  them  with  means 
of  escape,  to  prevent  their  annihilation,  and  to  preserve  them 
hi  soch  force  as  may  best  answer  his  end  in  creating  them. 

But  besides  partial  modifications  of  the  structure  of  these  or- 
gans for  particular  uses,  others  are  more  ^en^ra/ and  affect  the 
whole  leg.  Every  one  is  aware  how  well  adapted,  by  their 
fleetness,  some  of  the  Ruminant  Mammalians  are  to  make  their 
escape  bom  their  ravenous  pursuers,  the  most  adroit  and  the 
most  ruthless  of  which  is  the  mighty  hunter^  man. 

If  we  look  at  the  legs  and  hoo&  of  the  deer  tribe,*  the  former 
long,  slender,  and  elastic;  and  the  latter  calculated  for  spre 
footing;  and  if  we  consider  besides  the  quickness  of  their  senses 
of  seemg  and  hearing,  we  see  at  once  that  their  structure  is 
the  effect  of  design,  and  that  the  deepest  intellect  presided  at 
its  first  fabrication.^  Though  man,  as  well  as  every  ferocious 
beast,  pursues  those  beautiful  and  elastic  animals,  it  is  only 
because  he  is  Grille  deditus,  seldom  with  any  view  to  seek  their 
alliance,  or  to  turn  them  to  his  purposes.  There  are  some, 
however,  as  well  as  the  rein-deer,'  cherished  by  the  Laplander 
as  his  principal  treasure,  but  pursued  by  the  American  savage 
only  to  be  devoured,  which  probably  might  be  employed  with 
advantage,  as  well  as  the  dog,  in  countries  not  suited  to  our 
beasts  of  burden ;  and  it  has  been  supposed  that  the  Wapiti* 
might  be  trained  and  rendered  useful ;  I  am  ignorant,  however, 
whether  any  steps  have  ever  been  taken  to  ascertain  this. 

But  the  legs,  as  well  as  instruments  of  flight  and  escape,  are 
adapted  in  fiercer  animals  to  the  pursuit  and  prehension  of 
their  prey,  and  in  this,  and  many  other  respects,  their  hand  or 


1  Sec  Introduction  to  Entomology,   ii.  310. 

9  Haltica  oleraeea,  Nemorum^  Slc  3     Cerwu.   h, 

4  R(«  Roj^ct,  B.  T.  i.  506.  5    Cervu$  Tantndu9, 
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j^  is  the  part  principally  interesting.  This  is  used  for  so 
many  various  purposes,  that,  perhaps^  it  will  be  best  to  take  a 
summary  survey,  in  this  respect,  of  all  the  Classes  of  aniinab 
with  articulated  legs,  and  briefly  point  at  their  different  struc- 
tures and  their  uses. 

As  I  have  already  given  an  account  of  the  two  kinds  of  for- 
ceps of  Crustaceans,*  I  shall  begin  with  the  legs  of  the  Arackni- 
danSf  or  spiders.  Every  one  who  examines  the  web  of  a  com* 
mon  spider,  whether  it  is  formed  of  concentric  circles,  sup- 
ported by  diverging  rays,  or  whether  it  imitates  any  finely 
woven  substance,  will  be  convinced  that  she  must  be  furnishea 
with  a  peculiar  set  of  organs  to  effect  these  purposes ;  that  she 
must  have  something  like  a  hand  to  work  with.  Amongst  the 
small  things  that  are  wise  upon  earth,  Solomon  mentions  the 
spider;  and  the  way  by  which  he  tells  us  she  shows  her  wis- 
dom, is  by  her  prehensory  powers — she  takes  hold  with  her 
hands.*  And  truly  what  Arachne  does  with  her  hands  and  her 
spinning  organs  is  very  wonderful,  as  I  shall  have  occasioo 
hereaflcr  to  show;  I  shall  now  only  make  a  few  observations 
upon  the  organs  by  which  she  takes  hold. 

Spiders  are  gifled  with  the  faculty  of  walking  against  gra- 
vity, even  upon  glass,  and  in  a  pronic  position.  According  to 
the  observations  of  Mr.  Blackwall,  this  is  not  effected  by  pro- 
ducing atmospheric  pressure  by  the  adhesion  of  suckers,  hot 
by  a  brush  formed  of  "  slender  bristles,  frin;^d  on  each  side 
with  exceeding  fine  hairs,  gradually  diminisning  in  length  as 
they  approach  its  extremity,  where  they  occur  in  such  profusion 
as  to  form  a  thick  brush  on  its  inferior  surface."^  These  brushes 
he  first  discovered  on  a  living  specimen  of  the  bird-spider  *Vini 
tlie  same  structure,  as  far  as  his  researches  were  carried,  he 
found  in  those  spiders  which  can  walk  a<^ainst  gravity  and  up 
glass.  This  is  one  of  the  modes  by  whicii  they  take  hold  with 
their  hands,  and  thus  they  ascend  walls,  and  set  their  snares 
in  the  palace  as  well  as  the  cottage.  Whoever  examines  the 
underside  of  the  last  joint  or  digit  of  the  foot  of  this  aninjal  wili 
a  common  pocket-lens,  will  see  that  it  is  clothed  with  a  \*en' 
thick  brush,  the  hairs  of  which,  under  a  more  powerful  mag- 
nifier, appear  somewhat  hooked  at  the  apex ;  in  some  s{)ecies 
this  brush  is  divided  longitudinally,  so  as  to  form  two. 

But  the  organs  that  are  more  particularly  connected  v:\ik 
the  weaving  and  structure  of  the  snares  of  the  spiders  are  most 

1     Sec  above,  pp.  208,  200.  2    Frov.  xxx,  28. 

3     Blackwall  iu  Linn.  Trans,  xvi.  481.  t.  xxxi. /.  5. 
"1     Mygale  amcularia. 
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worthy  of  attention.  Setting  aside  the  hunters^  and  others 
that  weave  no  snares  to  entrap  their  prey,  I  shall  consider 
those  I  intend  to  notice,  under  the  usual  names  of  weaveri^  and 
reiiaries.* 

Before  Mr.  Blackwall  turned  his  attention  to  the  proceedings 
of  these  ingenious  and  industrious  animals,  it  had  not  been 
aacertained,  in  what  respect  their  modes  of  spinning  their  webs, 
and  the  organs  by  which  they  formed  their  respective  manu- 
factures differed.  But  Mr.  Blackwall,  whose  observations  were 
principally  made  upon  one  of  the  weavers*  which  frequents  the 
Doles  and  cavities  of  walls,  and  similar  places,  observes  that  it 
•pint  a  kind  of  web  of  differerent  kinds  of  silk,  the  surface  of 
which  has  a  flocky  appearance,  from  the  web  being  as  it  were 
ravelled. 

This  web  is  produced,  he  observes,  by  a  double  series  of 
spineSy  opposed  to  each  other,  and  planted  on  a  prominent  ridge 
of  the  upper  side  of  the  metatarsal  joint,  or  that  usually  re- 
garded as  the  first  joint,  of  the  foot  of  the  posterior  legs  on  the 
side  next  the  abdomen.  These  spines  are  employed  by  the 
animal  as  a  carding  apparatus,  the  low  series  combing,  as  it 
were,  or  extracting,  the  ravelled  web  from  the  spinneret,'  and 
the  upper  series,  by  the  insertion  of  its  spines  between  those  of 
tiie  other,  disengaging  the  web  from  them.'  By  this  curious 
operation,  which  it  is  not  easy  to  describe  clearly,  the  adhesive 
part  of  the  snare  is  formed,  thus  large  flics  are  easily  cai^ht 
and  detained,  which  the  animal,  emerging  from  its  conceal- 
ment, soon  despatches  and  devours. 

The  organs  by  which  the  rctiary  spiders  form  their  curious 
geometric  snares  have  generally  been  described  as  three  claws, 
ue  two  uppermost  armed  with  parallel  teeth  like  a  comb,  and 
the  lower  one  simple  and  often  depressed ;  but  Mr.  Blackwall 
found,  in  a  species  related  to  the  common  garden  spider,'  eight 
claws,  seven  of  which  had  their  lower  side  toothed.*  The 
object  of  this  complex  apparatus  of  claws  simple  and  pectinated, 
is  to  enable  these  animals  to  take  hold  of  any  thread;  to  guide 
it ;  to  pull  it ;  to  draw  it  out ;  to  ascertain  the  nature  of  any 
thing  ensnared,  whether  it  be  animate  or  inanimate ;  and  to 
suspend  itself.  In  fact  the  Creator  has  made  their  claws  not 
only  hands  but  eyes  to  these  animals. 

1  Arane^t,  Pfnatoria^  2    A,  textoria, 

3  A,  retiari^e,  4     ClMotm  atrox, 

5  MammuUe.  6    Blackwall,  ubi  tup.  473. 

7  Epeira  Diadema,    The  fpeciet  examined  by  Mr.  B.  waa  E.  apoeliM* 

8  Blackwall,  uhi  $up,  476. 
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BosidcG  these  organs,  scattered  movable  spines  or  sptm 

observuble  upon  the  legs,  especially  the  tJiree  last  Joints,  wl 

I  consider  as  formiDg  the  foot,  but  sometimes  also  upon 

thighs  of  spiders,  which,  as  they  can  be  elevated  and  depi 

*        at  the  will  of  the  animal,  probably  are  used  as  a  kind  of  6og 

fit  when  occasions  require  it, 

^  in  the  tnuitlfonn  apparatus  of  these  ingenious  ai»maljii 

"•  far  as  wc  understand  its  use,  we  see  how  they  are  fitted&( 

.  ,        *llwir  office,  by  contributing  to  deliver  mankind  from  a  pli 

of  ilies,  which  would  otherwise,  like  those  which  swarmed jf 
Egypt,  annoy  us  beyond  toleration,  and  corrupt  our  land. 

lithe  spider  takelk  hold  tctl/t  herhands,  and  spreads  hertntlV 
in  kings'  palaces,  what  shall  we  say  of  the  bee,  who  vilh  her 
^  hands  erects  Aerse//"  her  many-storied  palaces,  each  story  cw- 
sisting  of  innumerable  chambers,  far  more  durable,  end  bnk 
of  a  material  infinitely  exceeding  the  flimsy  webs  of  Ar&hW 
Her  Creator  hath  instrucled  her,  and  fitted  her  with  the  ineuat 
to  gather  from  every  flower  that  blows  a  pure  and  sweet  Mtf 
tar,  from  which,  received  into  her  stomach,  she  elaborates  thp 
beautiful  and  important  product  of  which  her  wondrous  iirw 
lures  are  formed;  and  from  the  samcsource  she  is  also  instruct^ 
to  load  herself  with  a  fine  ambrosial  dust,  which,  kneadsd  tf 
her  into  a  paste,  constitutes  the  chief  subsistence  of  iMnNT 
and  the  young  of  the  community  to  which  she  belongs. 

Almost  every  organ  implanted  in  her  frame  by  her  beDofi- 
cent  Creator,  is  employed  by  this  symbol  and  esemplarof  vi^ 
tuous  industry  as  a  hand  in  her  several  works  and  manipulfr 
tions.  Her  antenna'-,  those  still  mysterious  organs,  inform  bet 
in  what  flowers  she  may  find  honey,  and  which  to  pass  byf 
they  plan  and  measure  her  work,  and  by  iheni  she  exaniinv 
whether  all  is  right ;  she  also  uses  them  to  converse  with  btf 
associates,  and  for  various  other  purposes ;  her  iongve  is  lifc^ 
wise  an  instrument  equally  useful  to  lier;  it  can  assume  vtri- 
ous  shapes  as  occasions  demand ;  it  collects  the  honey  froo 
the  nectar-organs  of  the  flower ;  it  tempers  the  wax  for  buili 
ing  and  prepares  it  for  the  action  of  the  mandibles.  Widi  the* 
lest  organs  she  works  up  the  wax  till  it  is  fit  for  me.  "ttt 
plumy  hairs  of  her  body,  especially  in  the  humble-bees,  art 
useful  in  detaining  the  dust  of  the  anthers.  Her  legs,  met 
particularly  the  posterior  pair,  though  not  used  immediaielj' 
in  her  structures,  are  extremely  important  organs,  both  for  we- 
paring  her  food  and  the  material  with  which  she  builds  M^ 
palace.  At  the  junction  of  the  shank,  with  the  first  joial  of 
the  foot  of  this  pair,  a  kind  of  frnxeps  is  formed,  by  the  w^ 
at  the  apex  of  tne  fonuer  and  the  base  of  the  latter,  w^  whiCT 
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tbe  bee  takes  a  plate  of  wax  from  ihe  wax-pockets  under  her 
abdomen,  and  delivers  it  to  the  anterior  pair  of  legs  by,  which 
it  is  submitted  to  the  action  of  the  mandibles.  The  shanks  of 
the  posterior  legs  likewise  on  their  upper  side  have  a  cavity 
surrounded  with  hairs,  which  form  a  kind  of  basket,  in  which 
the  dilicent  labourer  carries  a  mass  of  pollen,  kneaded  by  the 
mid  of  the  comb  at  the  end  of  the  shank  into  a  paste,  whioh  is 
dmonhed  in  the  cells,  and  contributes  to  form  tne  family  ston^ 
oi  pfxiTision. 

What  a  number  of  compensating  contrivances  does  this  sin- 
gle animal  exhibit,  and  how  wonderfully  and  admirably  has 
Supreme  Wisdom  and  Goodness  contrived  for  her,  and  Al- 
mighty Power  given  full  eftcct  to  what  they  planned !  Notb- 
iDg  is  superfluous  in  her,  every  hair  and  every  angle  has  its 
vm ;  so  that  well  may  we  adore  Him  who  created  the  honey- 
bee,  and,  at  whose  bidding,  and  by  whose  instruction,  she  erects 
tbosj  wonderful  edifices  that  have  been  the  admiration  of  everv 


Instinct  directs  many  animals,  as  well  as  traversing  the  sur- 
face of  the  earth,  to  seek  a  subterranean  abode  within  its 
bosom.  Amongst  insects,  though  there  arc  many  that  burrow, 
none  is  more  remarkable  than  the  mole'CricheV  The  most  su- 
perficial observer,  when  he  looks  at  this  creature,  must  see  at 
once  from  its  structure,  especially  that  of  its  fore-legs,  what  its 
function  is.  It' he  compares  other  crickets  with  it,  a  singular 
change  will  strike  liim,  the  bulk  of  the  posterior  thighs,  far  ex- 
ceeding that  of  the  same  joint  in  the  other  lc<xs,  will  appear  to 
be  chiefly  transferred  to  the  anterior  pair  of  legs,  which,  the 
size  of  the  creature  considered,  arc  as  fx)\vcrful  instruments  for 
excavating  the  earth  as  can  be  found  in  any  animal  now  in 
existence:  all  Uie  joints  of  this  leg  are  very  much  dilated, 
especially  the  haunch  and  the  thigli,  which  contain  the  power- 
ful muscles  that  niovetlic  apparatus  for  burrowing.  This  con- 
sists of  a  triangular  joint,  the  analogue  of  the  shank  of  the  other 
legs,  but  assuming  the  form  of  a  liand  with  the  palm  turned 
outwards,  as  in  the  mole,  and  terminating  in  four  strong  claw- 
like digitations;  on  the  side  next  tiie  head  these  fingers,  in 
the  middle,  arc  longitudinally  elevated  and  naked ;  while  the 
sides  are  longitudinally  excavated  and  hairy,  which  give  this 
part  some  resemblance  to  the  foot  and  claws  of  burrowing 
quadrupeds.  The  thigh  is  hollowed  out  underneath,  evidently 
to  receive  the  joint  just  described,  and  overhanging  this  cavity, 
at  the  base,  is  a  stout  triangular  tooth,  which  probably  is  em- 


1    See  Bochtft  AierfMic.  ii.  515.  •.  S    Oryfbte/pe. 
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ployed  to  clean  the  hand  when  necessary ;  on  the  outside  op- 
posed to  the  hand  is  the  analogue  of  the  tarsus  consisting  (rf* 
three  joints,  the  two  first  large  and  triangular,  with  the  upper 
edge  curved  and  the  lower  straight  and  hairy  at  the  base,  the 
other  is  of  the  ordinary  form,  and  armed  with  two  straight 
claws.     These  teeth,  as  well  as  those  of  the  shanks  have  a 
trenchant  edge  on  the  straight  side,  and  together  are  supposed 
to  act  the  part  of  a  pair  of  sheers,  and  to  cut  any  roots  that 
may  interfere  with  its  progress.     Rosel,  howeyer,  thinks,  the 
use  of  these  teeth  of  the  tarsus  is  merely  to  clean  the  burrow- 
ing hand,  which  it  may  also  do.     It  is  to  be  observed  that  the 
trenchant  edge  is  opposite  in  the  teeth  of  the  shank  and  tarsal, 
as  in  a  pair  of  scissors,  which  favours  the  idea  that  they  are 
used  sometimes  for  cutting.     The  position  of  the  shank  is  verti- 
cal, with  the  teeth  next  the  ground,  so  that  the  animal,  wheo 
disposed  to  burrow,  has  nothing  to  do  but  to  plunge  these  clawi 
into  the  soil  and  push  outwards,  and  then  extricating  her  anw 

Proceed  in  the  same  way  till  she  has  accomplished  her  object 
^he  apex  of  the  shanks,  of  the  two  posterior  pairs  of  le^is 
armed  with  several  spines  which  probably  assist  either  in 
making  progress,  or,  when  necessary,  to  retrograde, 

•*  It  might,  I  think,  be  asserted,"  observes  Dr.  Kidd,  in  his 
valuable  and  interesting  memoir  On  tlie  anatomy  of  the  mole' 
cricket,^  "  without  fear  of  contradiction,  that  throughout  the 
whole  range  of  animated  nature,  there  is  not  a  stronger  in- 
stance of  what  may  be  called  intentional  structure,  than  is 
atlbrded  by  that  part  of  the  mole-cricket  {the  anien'r  ieg)fyihic\i 
1  am  now  to  describe."  And  certainly,  we  see  and  own  with- 
out hesitation,  as  even  the  most  sceptical  would  scarcely  refuse 
doing,  that  this  arm  was  planned,  and  all  its  various  parts,  de- 
pendent upon  and  mutually  atlecting  each  other,  by  a  calcu- 
lating Mind,  which  framed  and  put  the  whole  together  to  an- 
swer a  particular  purpose. 

The  Class  of  reptiles  atTords  no  very  striking  instances  of  the 
adaptations  wc  are  considering,  except  in  the  case  before  no* 
liced  of  the  gecko  lizards,  and  the  tree-frogs,*-  which,  by  means 
of  suckers,  arc  enabled  to  support  themselves  and  walk  against 
gravity.  Like  Mammalians,  reptilcs'are  usually  furnished,  but 
not  invariably,  with  four  le<fs,  and  a  ])entadactvle  foot. 

In  an  animal  of  this  Class,  celebrated  Irom  of  old,  the  CAtf* 
mehon,^  a  remarkable  modification  of  this  structure  is  observs* 
ble.  It  is  stated  with  respect  to  this  animal,  that  it  moves 
very  slowly,  that  it  will  sometimes  remain  whole  days  on  tb^ 

1     PAtlM.TVatM.  1825, 217.      2    Hyla,      3    CAanueleo  J/nccmit,  ^ 
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same  branch :  and  it  is  only  with  great  circumspection,  and 
after  taking  great  care  to  get  firm  hold  with  its  prehensile  tail, 
that  it  ventures  to  set  a  few  steps :  it  may  be  expected,  there- 
fore, that  its  principal  organs  of  locomotion  should  be  adapted 
to  give  it  secure  footing  on  the  branch  it  selects  for  its  station. 
Aristotle,  in  his  account  of  this  animal,*  observes  that  "each 
of  its  feet  is  divided  into  two  parts,  an  arrangement  resembling 
that  of  our  thumb,  opposed  to  the  rest  of  the  hand;  and,  a  little 
flhort  of  this,' each  of  these  parts  is  divided  into  certain  fingers; 
in  the  fore  legs  the  internal  ones  being  three,  and  the  external 
twof — but  in  the  hind  the  enternal  fingers  are  three,  and  the  ex- 
ternal two,*  and  these  fingers  have  crooked  claws.**  By  this 
structure  of  the  feet,  and  arrangement  of  the  fingers  or  toes, 
the  throe-toed  lobe  is  on  one  side  of  the  branch  at  the  anterior 
extremity  of  the  animal,  and  on  the  other  at  the  posterior,  and, 
by  this  counteraction  of  each  other's  pressure,  enable  it  to  main- 
tain its  position  against  any  force  that  may  be  likely  to  disturb 
it.  The  lobes  are  longer  than  the  fingers,  and  thus,  bv  their 
means,  it  can  hold  very  firmly,  and  waU:h  the  flies  and  insects 
vrhich  form  its  food,  and  are  entrapped  by  the  gluten  with 
which  its  long  tongue  is  besmeared. 

The  analogue  of  the  fore-leg  of  quadrupeds  in  birds^  as  we 
have  seen,  is  converted  into  an  organ  of  flight,  and  cannot  be 
employed  as  an  organ  of  prehension ;  sometimes,  indeed,  in 
their  combats,  it  is  used  to  annoy  their  opponents,  and  is  occa- 
sionally armed  with  a  spur,  but  the  prchensory  faculty  is  trans- 
ferred to  the  beak  and  the  remaining  pair  of  legs ;  with  these 
lattei'the  eagles  and  other  birds  of  prey  usually  seize  the  ani- 
mals that  they  devour :  with  these,  also,  fructivorous  birds,  as 
the  parrots,  paroquets,  &c.,  hold  the  fruit  while  they  eat  it, 
and  the  Gallinaceous  Order  scratch  the  earth  to  find  food  for 
themselves  and  chicks.  The  foot  of  birds  is  most  commonly 
tetradactyle,  with  one  toe  or  thumb  at  tlie  heel,  and  the  other 
three  in  front:  in  one  Order,*  the  birds  forming  which  have 
occasion  to  fix  themselves  firmly  on  their  perch,  the  thumb  and 
the  external  toe  both  point  backwards,  so  as  to  form  a  cross 
with  the  others  and  the  rest  of  the  leg.  In  the  emu  the  foot 
consists  of  three  toes,  and  in  the  ostrirh  of  only  two,  there  being 
no  thumb  in  either.     Many  of  liie  aquatic  birds  have  the  toes 


1  Ar'iHtot.  Hitt.  Anim.  1.  ii.  c.  11. 

2  Gr.  Etci  i3ba;^f  I.      Mranin^r,  I  suppose,  that  the  toes  are  not  lo  lon^  at 
the  primary  divicion  of  the  foot 
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connected  by  membrane^  and  so  forming  oars  for  swimmiiu, 
and  in  some  each  loc  has  a  margin  of  mcmbraue,  which  u 
usually  notched — these  last  are  called  lobed  feeL 

But  the  absence  oflho  fore-leg  in  birds  is  admirably  com- 
pensated by  the  heak  s  wilh  this  they  generally  enlkct,  as  weU 
us  devour,  their  food.  Sumo,  indeed,  employ  their  tongue  in 
this  service.  Of  this  descripiioii,  is  the  woodpecker'  aad  the 
humming  birdi'  tho  former  using  it  to  catch  inserts'  and  the 
latter  to  imbibe  tlic  naclar  of  llowers,  for  which  purpo*e  tbeac 
lilllc  gems  aniongxl  the  birdx  have  a  long  slender  tongue,  aoine- 
what  resembling  (hiU  of  ii  hutlerHy,  and  moved  by  nn  sppan* 
tu9,  in  some  degree,  like  that  of  the  woodpecker/  The  beak 
of  birds  is  uniformly  conatrucled  with  respect  to  their  food,  tod 
varies  ad  infiniliim.  Perhaps  in  none  is  it  more  romurlcabk 
than  in  those  of  Cuvier'a  Iwfi  last  Orders,  llie  waders  and  web- 
footed  birds.  These,  cspocially  tho  last,  can  use  their  lege  onlf 
for  locomotion,  cither  on  shore  or  in  the  water,  and  twrefix* 
their  beaks  have  the  whole  luiiclion,  not  only  of  taking,  but  ti 
hunlhif;  for  food,  devolved  upon  them,  and  accordingly  an 
fitted  for  it  by  their  structure.*  Generally  speaking,  Ihey  mvy 
be  stated  lo  be  of  two  kinds :  buaks  for  catching  te&rma,  and 
beaks  for  caIching^*AM.  Of  the  first  description,  Jire  those  of 
tlie  woodcock,*  snincs,'  and  numerous  other  waders ;  and  oT 
the  last,  amongst  tnc  most  remarkable,  are  those  of  tin  spooo- 
bill*  and  pelican.'  The  former.— which  the  French,  perhaps 
with  more  propriety,  call  the  spatula-bill,'"  as  its  beak  resem- 
bles a  spatula  rather  than  a  spoon — dabble  with  their  bill  in 
the  mud,  for  which  it  is  well  calculated,  and  thus  capture  small 
fishes,  shell-fisb,  reptiles,  and  other  aquatic  and  amphibioils  ani- 
mals, which  the  tubercles  within  it  are  also  calculated  to  retain 
and  crush.  But  the  latter,  the  pelican,  has  tho  most  remark- 
able organ  for  taking  its  food,  and  is  a  bird  known  and  cele- 
brated from  the  earliest  ages.  The  lower  mandible  is  fitted 
with  a  kind  of  sac,  formed  of  the  dilated  skin  of  the  throat, 
which  Vieillot  says  can  be  so  expanded  as  lo  contain  between 
two  and  three  gallons  of  water."  When  fisiiing.lliese  birds  some- 
times rise  to  a  prodigious  height,  at  others  they  skim  the  sur- 
face of  the  water,  or  hover,  at  a  moderate  elevation,  that  they 
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may  more  rea^y  precipitate  themselves  upon  their  prey.  The 
sudden  fall  of  so  powerful  an  animal,  the  whirling  round,  the 
boiling  ^hich  the  great  extent  of  its  win^s  occasions  in  the 
water,  so  astounds  and  stuns  the  fishes  that  lew  escape.  Then 
ruling  again  and  again  descending  it  continues  this  manceuvre 
till  it  has  filled  its  pouch,  when  this  is  accomplished  it  retires 
to  some  rocky  eminence  where  it  devours  what  it  has  caught, 
which  sometimes,  Vieillot  says,  w|ll  amount  to  as  many  fishes 
as  would  satisfy  six  men.^  It  presses  its  pouch  against  its 
breast  when  it  feeds  its  young,  in  order  to  disgorge  the  fishes, 
whence  probably  arose  the  fable  of  its  feeding  them  with  its 
own  blood. 

But  the  beak  i^  not  only  used  by  birds  in  collecting  their 
food,  some  also  it  assists  in  climbing;  parrots  are  remarkable 
for  this,  and  also  employ  their  tail  for  the  same  purpose. 

Truly,  when  we  examine  and  compare  all  these  organs  of 
prehension,  as  well  as  manducation,  and  the  infinite  modifica- 
tions of  them,  to  suit  the  peculiar  kind  of  food  and  circum- 
stances of  every  tribe,  we  cannot  help  exclaiming — God  is 
here,  we  behold  the  evident  footsteps  of  infinite  wisdom,  f)ower, 
and  goodness.  Well  might  our  Saviour  say,  Behold  the  fowls 
of  the  air;  for  they  saiv  not,  neither  do  they  reap,  nor  gather  into 
bams ;  yet  your  Heavenly  Fat/ier  feedcth  them.^ 

The  legs  of  Mammalians,  with  respect  to  their  extremity, 
may  be  considered  as  divided  into  those  that  have  powers  of 
prehension,  more  or  less,  and  those  that  have  only  powers  of 
locomotion.     I  shall  begin  with  the  latter. 

1.  These  consist  of  Baron  ( -uvicr's  seventh  and  eighth  Orders 
of  the  Class  above  mentioned;  namely,  the  Pachyderms,  or 
thick  skinned  beasts,  and  the  Ruminants,  or  those  that  chew 
the  cud. 

The  great  man,  just  named,  considers  the  horse  and  ass, 
constitutmg  the  equine  genus,'  as  forming  a  Family  of  the 
first  of  these  Orders,  to  which  he  has  given  the  ancient  appel- 
lation of  Solipcd,*  or  whole-hoofed,  lie  originally  regarded 
the  Solipeds  as  forming  a  separate  order,  and,  indeed,  com- 
paring them  with  the  other  Pachyderms,  as  the  elephant,  rhi- 
noceros, hippopotamus,  hog,  &c.,  the  horse  genus  seems 
scarcely  to  belong  to  tlie  same  order,  llliger,  who  altered  the 
name,  but  without  sufficient  reason,  to  Solidungula,  considers 
them  as  distinct. 

1     Uhi  ffvpr.  138.  2    Mattk,  rl  36. 
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'■  Thoogfa  the  ipBad  of  the  deer,  ett^pi  ki  a  ringlc  instance, 
OB  aeooont  of  tmir  usually  slight  fbnn  aDiJ  slender  Uoibs,  hsi 
aot  beon,  vpplied  hy  man  to  his  parpcae^  and  to  and  iv  ibt 
'  Tdoeity'ofhuprogrcss,  yet  .in  tte  wliped  race,  espeoidly  ia 
'  that'ltMilequMnipied  the  hcne,  ire  have  nn  aiiimat  cndonrd 
^dUi  eqtnl'apeed  and  greater  strength,  and  by  tlicir  undivided 
hoofi  where  apeed  as  well  as  atrength  is  rcrgutrcd,  caltfllatal 
vithmoeh  more  advantagjjjpnd  leu  mjur^,  to  traverse— twlfa 
H  beaate  of  burden  and  o^ft,  and  tia  adnptcd  peculiarly  tat 
the  eenreyance  of  man  himself— not  only  soft  and  vcTdim 
prairieB,  but  hard  and  rocky  roads.  Hence  this  animsl  hu 
.been  employed  by  man  from  a  very  cArly  period  of  sodely. 
We  do  not  indeed  know  whether  the  mif^ty  htinlcr,  Ninuoi 
went  to  the  chase  of  man  and  beast  onliorscback,  thou^ilb 
not  improbable ;'but  both  the  horse  and  the  ass  were  commoi 
jp  Slgypt  in  Joseph's  time,'  the  latter  was  used  by  AbrafasRi 
to  ride  apon,*  and  esses  are  enumernted  amongst  hie  ptmet- 
moM  when  he  went  up  from  Egypt  fifty  y^nrs  berorc.' 

The  sole  origans  of  prehension  of  this  tribe  are  iljcir  tnouih 
and  npper  lip.'  Every  ones  know  how  aciruit  the  horse  and 
aasoftenbeconwintheu90oftbeseoi^n8,iiotonlyingatheriii| 
tlwir  firad,  bat  in  opening gftles  that  coDfinc  them  to  ih^rpM-  ' 
tores. 

In  tbe  genuine  Pachyderms  the  foot  begins  to  show  mob 
of  division.  In  the  rhinoceros  there  are  throe  toes,  id  the  hip- 
popotamus four,  and  in  the  PioboAoidians of  Cu^ier,  includiiig 
tbe  elephant  and  Mastodon,  or  fossil  elep^iant,  iliere  are  fi^t 
'  toes,  three  of  the  nails  of  which  only  apponr  externally,  and 
four  on  the  hind  foot  of  the  Asiatic  species.' 

The  SioiTie  family  divide  the  hoof  like  the  Ruminant;  it 
eonsistsof  two  intermediate  toes, large,  and  nrmed  \Yiihnail9or 
hoofs,  and  two  lateral  ones  much  shorter  and  not  touching  ttic 

Sound;  in  this  respect  also  resembling  many  Ruininnnts.  In 
lly  and  mountainous  districts  these  upper  (oes  arc  probablj 
useful  in  locomotion. 

The  prehcnsory  organ  of  the  animals  liorc  enumcrotcd  is 
nsaally  the  snout,  with  this  the  hag*  turns  up  the  ground  in 
search  of  roots  or  grubs,  of^en  doing  great  injury  to  pastures 
The  male  is  armed  with  a  defensive  and  ofTcnsivc  weapon  it 
his  tusks. 

That  hideous  animal  of  this  tribe,  the  JEVtioman  boar,'  i* 
annedwith  four  tusks,  two  proceeding  from  tne  offer  ji*> 

1    0ew*.tIriLlT.     9    ziu.3.  3    xii.  16. 
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vihkh.  turn  f^lti^rds  like  a  horn,  sometimes  nine  inches  long 
and  fiva  inches  in  circumference  at  the  base ;  the  other  pair 
nming  Tl*om  the  lower  jaw,  projecting  not  more  than  three 
inches  from  the  mouth,  Hat  on  the  inside,  and  corresponding 
with  another  plain  surface  in  the  upper  tusks.  The  Boshies 
men,  Sparrman  relates,  say  of  this  animal, ''  We  had  rather 
attack  a  lion  in  the  plain  than  an  African  wild  boar ;  for  this, 
though  much  smaller,  comes  rushing  on  a  man  as  swifl  as  an- 
arrow,  and  throwing  him  down  snaps  his  legs  in  two^  and  rips' 
np  his  belly  before  he  can  get  to  strike  at  it,  and  kill  it  with 
his  javelin."*  They  inhabit  subterranean  recesses;  and  turn 
up  the  earth  very  dexterously,  probably  by  the  aid  of  their 
tusks,  in  search  of  roots,  which  form  their  food. 

The  Babiroussa*  or  Babee  rooso,  a  name  which  signifies  Hjg' 
deeTf  given  to  this  animal  probably  on  account  of  its  longer  legs 
and  slender  form,  is  distinguished  by  a  pair  of  long  tusks  from 
the  upper  jaw,  which  rising  above  the  head,  then  turning 
down,  form  a  semicircle,  and  have  the  appearance  of  horns, 
for  which  they  have  been  mistaken,  they  are  only  found  in 
the  male,  which  is  stated  to  use  them  as  hooks  to  suspend 
himself  to  the  branches  of  trees,  thus  resting  his  head,  so  as  to 
sleep  upright.  As  the  animal  feeds  upon  the  leaves  of  the 
Banana  and  other  trees,  it  is  not  improbable  that  these  tusks 
may  be  used  to  pull  down  the  branches. 

The  Rhinoceros  is  said  to  use  its  horn  for  digging  up  the 
roots  of  plants,  which  compose  the  principal  portion  of  its  food. 
I  am  speaking  of  the  two-horned  rhinoceros  of  Sparrman.  The 
Hottentots  and  the  colonists  assert  that  this  animal  uses  only 
its  seconder  shortest  horn  for  digt^ing  up  roots,  which  appeared 
to  him  worn  bv  friction,  marks  of  which  the  anterior  one  never 
exhibited.  When  engaged  in  that  employment  it  was  stated 
to  turn  that  horn  on  one  side"  out  of  the  way. 

But  one  of  the  most  wonderful  compensating  contrivances 
and  structures  of  Divine  Wisdom,  Power,  and  Goodness,  and 
which  has  excited  the  admiration  of  every  age,  is  the pioboscis 
of  the  elephant.  Tho  weight  of  the  enormous  head  of  this 
animal  is  such  as  to  preclude  its  being  cmploved,  if  it  termi- 
nated in  a  common  mouth,  either  to  break  the  boughs  of  trees, 
or  to  crop  the  grass,  for  it  could  not  easily  be  either  elevated 
or  depressed  for  these  purposes;  in  its  proboscis,  however,  it  is 
supplied  with  an  instrument  that  amply  compensates  this  defi- 
ciency.    Almost  every  one  is  aware  that  this  beautiful  organ 

1     Voyai^,  iL33.  **  2    Sm  bob^utm, 
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beantifiil  I  mean  for  its  ftructurt/  amwen 
pptef ;  UmC  it  is  given  by  its  Creator  to  this  ni 
oe'  to  it  an  instriiment  almost  id  si^ht,  of  most  2 
of  scent  and  breathings  of  prehension  as  adroit  aslhaliifis 
hand ;  added  to  this,  tluit  by  the  extraordinary  flexibibgr  irilb 
wiiicli  be  bas  endowed  it,  it  can  not.  only  be  inflected  ■ 
to  carry  things  to  its  mouth,  bat  be  bent  upwards, 
OT  lateridly,  to  lay  hold  of  tkjbgs  above,  below,  or  oa 
'rfitf  and  that  by  the  assisumce  of  a  single  finger  «tJ 
tremit3r,  it  can  take  hold  of  any  thmg  as  readily  as  w«  di  Jy:? 
the  assistance  of  four  fingers  and, a  thumb.    As  the  fcnsMf 
these  ffi^[anttc  animals,  comparecl  with  their  bulkf.iiPrifSif* 
small,  It  IS  thought,  by  modem  zoologists,  that  their^  aMaliBt 
'has  been  exanerated;  and  that  it  does  not  smpass  that  ofH%fc 
and  many  ouSr  carnivorous  animals.    Others  have  im^^^iril 
that  their  saffacity  is  wholly  the  result  of  tb^  beinc  pgwilM 
with  so  wonderful  an  organ,  but  this  organ  wouM>»<|f4vMr 
little  use  without  the  nervous  apparatus  oy  which  it  is  miam 
according  to  the  will  of  the  animal.  •    - ' ,  '^^. 

Amongst  the  Ruminants, — ^which  appear  to  eoooaqtiiAb 
the  Ftachyderms  in  two  pomts,  by  the  swine  tribe  aiid  iktami 
the  latter  fiossessing  several  characters  in  common  wMi  ill 
OnUf*  which  seems  between  them  and  the  bovine  weasmfMM 
the  former  approaching  them  by  their  common  cnaraelBr^ 
dividing  the  hoof, — there. is  another  animal,  which  maybe 
considered  as  the  horse  of  the  desert,  exhibiting  in  some  dsgne 
a  union  of  characters  not  found  in  the  remainder  of  theOrasQ 
it  chews  the  cud,  but  does  not  actually  divide  the  hoof.    I  sm 
speaking  of  the  Camel,  but  though  not  actually,  the  hoof  ii 
superficially  divided.    Considering  the  deserts  of  loose  sad 
deep  sand  that  it  often  has  to  traverse,  a  completely  divided 
hoof  would  have  sunk  too  deep  in  the  sand,  wniie  one  eotiie 
below  would  present  a  broader  surface  not  so  liable  to  this  n- 
convenience.    Boys,  when  they  want  to  walk  upon  the  mudd^ 
shores  of  an  estuary  at  low  water,  fasten  broad  tx)ards  to  thev 
feet,  which  prevent  them  from  sinking  in  the  mud ;  1  conceNe 
that  the  lohole  sole  of  the  camel's  foot  answers  a  similar  purpoees 
its  superficial  division  probably  gives  a  degree  of  pliancy  to  it, 
enabhng  it  to  move  with  more  ease  over  the  sands;  upon  which 
these  animals  often  trot  with  great  rapidity,  travelling  some- 
times twelve  miles  within  the  hour ;  its  common  ambl^t  whick 
is  exceedingly  easy,  is  nearly  six ;  this  pace,  if  prc^rly  fed 
every  evening,  or  in  cases  of  emergence,  only  once  in  two  days, 
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the  camel  wil|i;continue  uninterruptedly  for  five  or  six  days ; 
with  these  qualities,  so  suitable  to  barren  and  sandy  deserts. 
What  a  valuable  sift  of  Providence  was  this,  especially  to  the 
descendants  of  Ishmael;  who,  according  to  the  prophecy,  have 
maintained  undisturbed  posscssioit  of  their  deserta  and  their 
necessary  accompaniment,  the  camel,  from  the  time  of  their 
progenitor  to  the  present  day,  a  period  of  between  three  or  four 
thousand  years.  They  have  been  wild  men,  always  assailing 
and 'assailed,  and  yet  maintaining  their  ground.  But  the  time 
will  assuredly  come,  when  The  flocks  ofIiedar,andtheram8qf 
ATebaiothf*  shall  forsake  their  deeds  of  spoliation  and  robbery, 
and  be  gathered  to  the  church. 

Though  the  Ruminants,  in  general,  by  the  structure  and 
division  of  their  hoof,  arc  calculated  for  sure-footing,  so  as  to 
enable  them  best  to  exercise  their  several  functions :  as  the 
camel,  the  ox,  and  the  rein-deer,  at  the  bidding  of  their  mas- 
ter, man;  and  others,  as  the  chamois  and  the  goat,  for  the  as- 
cent of  mountains  and  precipices,  seemingly  inaccessible,where 
they  can  laugh  at  their  pursuer;  and  others  again,  as  the  deer 
and  antelope  tribes,  for  speed  that  almost  mocks  pursuit;  yet, 
with  respect  to  prehension,  these  organs  are  of  no  use  to  them. 
Their  mouth  and  lips,  and  tongue,  are  the  only  means  by 
which  they  can  help  themselves  to  their  food;  they  have  no 
tusks  like  the  Pachyderms  in  general,  nor  nasal  horns  like  the 
rhinoceros,  to  cut  or  dig  with;  but  as  their  food  is  most  com- 
monly the  herbage  that  covers  the  earth,  those  are  fully  suffi- 
cient to  enable  them  to  supply  themselves  with  Food  conve- 
nient for  them.  The  camel  and  dromedary  differ  from  the  other 
Ruminants,  not  only  in  their  long  neck,  which  probably  is  use- 
ful to  them  in  gathering  their  food,  but  also  in  having  a  cleft 
lip,  which,  doubtless,  adds  to  the  preliensory  powers  of  that 
organ.  The  lofty  neck  is  still  more  striking  in  the  Camelopard, 
the  long  tongue  of  which  is  also  used  by  them  as  a  hand  to 
pull  down  the  branches  of  the  mimosa,  from  which  they  derive 
their  subsistence. 

2.  I  shall  now  consider  those  Mammalians,  whose  legs  are 
more  or  less  prehcnsory,  next  al>ovc  the  Pachyderms  and  Ru- 
minants. Cuvicr's  sUth  Order  consists  of  a  tribe  of  animals 
which  he  denominates  Edentate,^  because  they  have  no  fore- 
teeth. The  Monotremes  form  the  last  Family  of  the  Order, 
and  precede  the  Pachyderms.  In  many  points  they  seem  con- 
nected with  the  birds;  one  genus'  having  a  mouth  resembling 
the  bill  of  a  duck,  and  being  almost  web-footed ;  it  has  also 
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bew  ttated  to  be-<ni^ius;*tba  mslo,  as  1  before  observed.* 
i>tfnMdvitbaMilig,ulteaserpmL  The  olhcr genus,  Kchidnt, , 
tppnachea  nearer  liie  ^jigoHtii,*  and  unirakn*  having,  like ' 
tMm,  an  eztefaaile  viscid  toatMd,  b}-  meuns  or  wliic^h  iliey  eth 
tnp  and  devoor  the  ants.  Tbe  oth«r  animals  of  the  Order  ^ 
«re  remailabio  for  their  great  nails,  almost  approncfiing  |a  ] 
hooft ;  in  the  Family  which  precedes  the  Monotrt-mcs^  iticy  an 
often  nsed  fpr  burrowing. 

Next  above  thB-Echiina  is  asingnlaf  animul,  wcnrinf  tbe 
outward  aspect  and  Scales  of  a  Saurian,  ihc  [lungnlin,  uhiftk 
itrils  itself  up  like  an' armadillo,  and  is  the  nnt-eaier  ut'lheoltl 
world.'  It  is  singular  that  a  real  lizard,  iIic  rlmmcleon,  should 
have  the  same  instinct  of  catching  its  in^tri  prey  l>y  nu^nmar 
a  long  toDgue  besmeared  with  slime.  In  ihu  new  unrlii  the 
pansolin  is  rejriaced 'by  the  ant-eaters,  ^Imli  have  iho  snm« 
nabits,  and  tDB  same  mode  of  procuring  iNcir  I'oihI.  Willi  the 
long  naili  of  their  fore-feet  thov  penetiiiic  the  ntrsts  of  tbe 
white  ants  and  common  ants,  ana  inserting  iheir  long  tongue. 
twsmeared  with  a  viscid  saliva,  into  these  nesis,  retract  it  oo> 
vered  with  game;  and  this  with  auch  velocity,  that  the  en 
caa..scarcely  follow  them.  Their  nails,  which  rc((iiiro  to  H 
kept  sharp,  for  the  operation  just  mentioned,  when  not  em- 
ployed, are  folded  inwards^  so  as  to  prevent  ihtir  being  blimled. 
In' one  species,*  in  tbe  fore-foot  there  are  only  two  naik 

Amongst  the  aaimala  that  are  clothed  in  a  rmuur.  in  this  Or- 
der, the  most  remarkable  is  the  Ciilatiri/]iliorn.t,'  whose  fed 
are  armed  with  five  long  and  sharp  nails,  especially  lh«  aoU- 
rfor  ones,  which  must  enable  it  to  excavate  its  subterranM 
abode  very  rapidly.  From  the  formation  of  its  foQt  and  that 
naila  it  does  not  appear  to  dig  with  them  laterally,  bat  In  * 
line  with  the  body;  its  singular  clubbed  tail,  therefore,  wodd 
be  a  very  useful  organ,  if,  as  Mr.  Yarrel  supposes,  it  is  awl 
in  removmg  backwards  the  loose  enrlh  accumulated  uttkr 
its  belly  by  the  action  of  the  fore-legs.*  This  animal,  wMck 
is  a,  native  of  Chili,  is  reputed  to  carry  its  yoang  beneath  tkt 
scaly  armour  attached  principally  to  tlie  spine,  which  covin 
it  loosely  like  a  cloak- 

The  last  family,  as  we  ascend,  in  the  present  Order,  ii  vo^ 
well  distinguished  by  the  name  of  Tardigradet,  from  theexe* 
sive  slowness  of  their  motions.     Their  nails  are  enormoui^ 
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IoBg»  compressed,  and  crooked,  and  enctly  calculated  for  lay- 
ing strong  hold,  so  as  to  enable  tiiem  to  maintain  their  station' 
on  the  trees,  ^vhose  leaves  and  buds  form  their  fodti.  Their 
English  appellation,  the  Sloihy^  indicates  their  character ;  when 
they  have  satisfied  their  a[)petite,  like  most  of  the  other  Eden- 
tates, they  can  roll  themselves  up  and  take  a  long  and  reck- 
len  sleep.  But  I  need  not  enlarge  further  upon  this  tribe, 
since  Dr.  Buckland  has  excellently — Justified  the  ways  of  God 
to  nuiUy — and,  in  the  present  instance,  demonstrated,  by  most 
convincing  arguments,  that  these  animals,  instead  of  being 
an  abortion,  imperfect,  misshapen,  and  monstrous,  are  exactly, 
and  in  every  respect,  adapted  for  the  station  which  God  has 
asfiffned  to  them,  and  for  the  work  which  he  has  given  them 
in  charge.' 

Next  above  the  Edentate  Mammalians  is  an  Order,  the 
Jffihof  Cuvier,  consisting  of  a  greater  number  of  Genera  and 
Subgenera  than  any  other  in  the  Class,  which,  instead  of  hav- 
ing no  front  teeth  or  incisivcs,  have  very  conspicuous  ones, 
rendered  more  so  by  being  separated  by  a  void  space  from, the 
grinders.  Frofn  these  teeth,  which  are  neither  calculated  to 
•eize  or  lacerate  their  food,  but  merely  to  nibble  and  gnaw  it, 
they  have  received  their  name  of  Nibbkrs  or  Gnawers.* 

The  great  majority  of  this  order  are  gregarious,  and  live  in 
burrows,  or  common  habitations,  which  they  excavate  or  fab- 
ricate themselves.  Like  the  Ilymcnoptcrous  Class  of  insects, 
many  are  noted  for  the  sagacity  and  skill  which  they  manifest 
in  their  united  labours  for  the  good  of  the  conimunity,  and 
also  for  the  organs  by  which  they  are  enabled  to  answer  the 
bidding  of  instinct. 

One  of  the  most  remarkable  of  these  is  the  Beaver;*  this 
animal  has  five  toes  on  all  its  feet,  which  in  the  hind  pair  are 
connected  by  membrane ;  those  of  the  fore-leg,  which  it  uses 
as  a  hand  to  convey  its  food  to  its  mouth,  are  very  distinct. 
They  carry  also  with  these  hands  the  mud  and  stones  which 
they  mix  with  the  wooden  part  of  their  buildings.  But  their 
incisor  teeth  are  their  princi))al  instruments,  with  these,  as  Dr. 
Richardson  states,  they  cut  down  trees  as  big  or  bigger  than  a 
man's  thigh ;  when  they  undertake  this  operation,  they  gnaw 
it  all  round,  cutting  it  sagaciously  on  one  side  higher  than  on 
the  other,  by  which  it  is  caused  to  fall  in  the  direction  they 
wbh;  they  use  these  powerful  organs  not  only  to  fell' the  trees 
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thBytdeMibut  iln  to^g  ttmn  to  the  place  wbov  Uot  «■« 
thuD.  It  iiMidi  tlwtafaeayer,wbeDatitifuUilniyl^«^ 
■t  one  ftrSk*.  bite  Uirough  the  leg  of  a  dog. 
'  It  hai  beep  affirmed  tEal  beaven  employ  their  ta&bolb  if « 
trowel  to  plHler  their  bouBes,  and  u  a  aledge  to  carry  tlHj 
treea  thit  they  feUi  but  both  tbeae  aMertiooi  seem  to  bo  hiM. 
ufioii  eonjeetura  rather  tliaD  obeerration,  and  aro  not  crsditai 
Inr  tboM  who  have  had  the  beet  opp^tunitjea  of  obMtnriq|i' 
tlmr  mannen,  ya  Uoame,  C&rtwii^  and  Ur.  llichenhed; 
The  fabric!  they  are  taiigbt  by  their  Creator  to  erect,  and  ioK 
pelted  by  the  instinct  he  has  implaoled  in  tbetn,  aro  siUlicienlJy 
woDderJul  without  hftTing  recourse  to  fictkn.to  exaggerate  H. 
Their  tailii  probably,  are  useful  to  them  in  tbo  waier  as  nala* 
tory  oi^ans. 

Then  is  a  very  litiEolar  animal  discovered  by  M.  Sonncrai, 
ID  Madagaacar,  called  the  ^yev!^,*  which  ■ern'is.  in  Bomc  de> 
grae,  to  approach  the  Quadrumauea.  The  forc-fcct  have  ftve 
exceBaively  loog  fii^en,  and,  whet  is  singular,  the  middle  ooi 
is  much  sttoderer  tmn  the  rest.  In  the  hind  feet  there  iti 
tfmo^  oppoied  to  the  other  fiiwars,  by  which  structure  it  ii 
eoaUed  to  lake  firmer  h(dd  of  the  branches  oT  trees.  Itistaid 
to  use  ^  stender  Soger  of  its  hand  for  the  fame  purpose  thtt 
ihQ  woodpecker  usee  it«  barbed  tongue,  to  exiract  the  gnls 
from  the  trees. - 

The  squirrels,  which  form  the  first  genus  in  tliis  iiiLcrfistiiu 
Order,  are  known  to  use  their  fore-legs  for  prehenmon,  nmt 
indeed  is  the  case  with  the  majority  of  animals  included  ia  'A 
They  are  also,  at  least  a  largeproportion,remarkablefornttiB^ 
when  at  rest,  upon  their  haunches,  and  also  for  their  readyiat 
of  their  forc-le^ 

Having  before  noticed  the  most  remarkable  aninwl  iaOi- 
vier's  frmrUi  Order,  the  Marsapians,  which  suckle  their  yoiag 
ina  pouch,  1  shall  only  mention  one  other  animal  belongingH 
it,  the  Koala,*  a  New  Holland  quadruped,  in  some  respect*  »• 
sembling  the  bear;  like  the  chameleon,  it  has  the  five  toa 
or  fingers  of  the  fore-foot  divided  into  two  groups,  the  thosA 
and  fore-finger  forming  one,  and  the  three  remaining  fingM 
the  other;  the  object  of  this  structi]re  is  evidently  to  oii* 
hie  it  to  ^ake  firm  hold  of  the  branches  of  the  trees  on  lAoA 
it  passes  part  of  its  life :  this  is  of  the  more  importance  to  it,  u 
it  carries  its  young  upon  its  back.    It  sometimes,  probaUy,  iB 
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the  night,  retires  to  burrows  which  it  excavates  at  the  foot  of 
the  trees. 

We  have  now  arrived  at  the  foot  of  Baron  Cuvier's  third 
Order,  containing  the  predaceous  Mammalians,  which,  though 
a  very  comprehensive  group,  will  not  detain  us  long,  as  the 
first  and  last  family,  the  Bats  and  Seals^  have  been  noticed  in 
another  place.*  The  rest  of  the  Order  consists  of  the  insec- 
throTOUs  and  carnivorous  Mammalians ;  the  latter  is  further 
subdivided  into  two  tribes,  which  are  denominated  the  Planti' 
grades  and  the  Digitigrades. 

Those  last  mentioned  usually  walk  more  upon  their  toes,  and 
consist  of  the  feline,  canine,  and  several  other  tribes,  all  swift 
in  their  locomotions,  and  making  use  of  their  paws  or  fore-foot, 
either  for  scratching  and  burrowing,  or  to  seize  their  prey,  and 
tb^  have  all,  I  believe,  five  toes. 

The  Plantigrades  arc  so  called  because  they  walk,  like  A^an, 
apon  the  whole  foot,  and  consists  of  the  bear,*  the  glutton,'  and 
nmilar  animals.  This  structure  enables  the  former  to  rear 
itself  on  its  hind-feet,  and  walk  erect ;  and  their  fore-foot  will 
grasp  a  staff  like  a  hand ;  it  is  armed  with  long  claws,  with 
which  they  scratch  up  roots  which  form  part  of  their  subsist- 
ence, excavate  burrows,  climb  the  trees,  and  seize  their  prey. 

These  armed  paws  are  fearful  weapons,  both  in  the  lion  and 
the  bear,  to  which  few  would  like  to  be  exposed ;  but  an  heroic 
youth,  beloved  of  God,  and  man,  regarded  them  not  when,  as  a 
faithful  shepherd,  he  rescued  a  lamb  of  his  father's  flock  from 
their  grasp  and  voracity. 

The  two  most  remarkable  animals  in  the  insectivonms  tribe 
of  predaceous  Mammalians  are  the  mole,*  and  the  harmless, 
though  persecuted  hedgehog,*but  they  are  both  too  well  known, 
the  former  for  its  piquants,  and  the  latter  for  its  hand  turned 
outwards  and  moved  by  an  enormous  apparatus  of  muscles,  to 
enable  it  to  excavate  its  subterranean  habitation. 

We  are  now  arrived,  in  our  progress  upwards,  at  Cuvier's 
second  Order  of  Mammalians,  which  he  names  Quadrumane,  or 
four-handed,  and  which  consists  of  apes,*  baboons,'  and  mon- 
keys,* whose  hind  as  well  as  fore-foot  is  usually  furnished  with 
a  thumb  opposite  to  the  fingers,  so  that  they  can  use  ail  their 
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feet  for  prehension :  the  object  of  Providence  by  this  structure 
is  to  enable  these  animals  to  move  about  amongst  the  branches 
of  the  trees,  which  are  their  usual  habitations,  and  to  fix  them- 
selves securely  upon  them,  so  that  they  can  use  their  hands  to 
gather  fruit  or  any  other  purpose.  Thus  also  they  can  peram- 
bulate the  trees  with  as  much  ease  and  safety  as  we  do  our 
houses ;  and  run  up  and  down  the  branches  with  as  much 
celerity  as  we  do  our  staircases :  but  they  cannot  make  equal 
progress  on  the  earth,  or  a  plane  surface,  whether  they  go  oo 
four  feet  or  two. 

Even  man  himself,  though  he  ordinarily  cannot  use  his  toes 
for  prehension,  yet  is  somtimes  placed  in  such  circumstances^ 
as  to  acquire  the  power  of  doing  so.  I  remember,  when  a  boy, 
going  to  see  a  girl  who  was  born  without  arms,  and  was  ex- 
hibited by  her  parents  to  the  public.  She  could  use  her  toes 
as  fingers ;  could  hold  scissors,  cut  out  watch-papers,  sew,  and 
even  write.  An  account  was  given  in  the  St.  James's  ChroD- 
icle,  not  long  ago,  of  a  youth  similarly  circumstanced,  who 
being  cruelly  turned  out  by  his  father,  but  patronized  by  his 
sister,  learned  to  draw  with  his  toes.  In  India  they  are  used 
as  fingers,  and  are  sometimes  called  ibot-fingers.  The  Hindoo 
tailor  twists  his  thread  with  them,  and  the  cook  holds  tiis  knife 
while  he  cuts  fish,  vegetables,  &c.,  the  joiner,  weaver,  acd 
other  mechanics  all  use  them  for  a  variety  of  purposes;  and  I 
am  told  by  a  friend,  who  has  often  been  in  India,  that  they 
can  even  pick  up  pins  with  them. 

We  arc  now  arrived  at  man  himself,  who,  as  we  see,takeshis 
particular  denomination  from  the  hand.  lie  is  the  only  Bimane* 

The  physiology  and  anatomy  of  the  Human  Hand,  that  won- 
derful organ,  have  been  explained  and  reasoned  with  great 
ability  in  a  separate  treatise,  by  the  eminent  comparative  anat- 
omist to  whom  that  subject  was  assigned;  I  shall  not,  therefore, 
here  say  any  tiling  on  its  structure  and  its  uses:  but  as  it  has 
n^yi  been  treated  of  as  a  moral  organ ;  as  being  in  intimate  con- 
nexion with  the  heart  and  ailec lions;  as  their  principal  index 
and  premonstrator ;  and  as  the  mighty  instrument  by  which  a 
great  part  of  the  physical  good  and  evil  which  befals  our  race 
is  wrought,  I  may  be  permitted  to  make  a  few  observations  upon 
it  as  far  as  these  are  concerned. 

God  made  the  body  in  general  a  fit  machine,  not  only  to  ex- 
ecute the  purposes  of  its  immaterial  inhabitant  the  soul;  but, 
in  some  sort,  he  made  it  a  mirror  to  reflect  all  its  bearings  and 
character;  to  indicate  every  motion  of  the  fluctuating  sea 
within,  whether  its  surges  Hft  themselves  on  high  elevated  by 
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the  gusts  of  passion ;  or  all  is  calm,  and  tranquil,  and  subdued. 
None  of  the  bodily  organs,  by  its  structure  and  station  in  the 
bodVf  is  so  evidently  formed  in  all  respects  for  these  functions  as 
the  Hakd,  The  eye  indeed  is,  perhaps,  the  most  faithful  mir- 
ror of  the  soul's  emotion ;  yet  though  it  may  best  pourtray  and 
render  visible  the  internal  feeling,  it  can  in  no  degree  execute 
its  biddings,  but  the  hand  is  the  great  agent  and  minister  of 
the  soul,  which  not  only  reveals  her  inmost  affection  and  feel- 
ing, and,  in  conjunction  with  the  tongue — and  these  two  in 
connection  are  either  the  most  beneficent  or  maleficent  of  all 
*  our  organs — declares  her  will  and  purpose;  but  is  also  em- 
ployed by  her  to  execute  them.  Thus  Heart  and  Hand,  the 
principle  and  the  practice,  have  been  united,  in  common  par- 
lance, from  ancient  ages.  The  earliest  dawn  of  reason  in  the 
innocent  infant  is  shown  bv  the  sic^ns  it  makes  with  its  little 
hands;  by  them  it  prefers  its  pctitigns  for  any  thing  it  desires, 
and,  in  imitation  of  this,  God's  children  are  instructed  to  lift  up 
hcfy  hands  in  prayer.*  Love,  friendship,  charity,  and  all  the 
kiiKlly  affections  of  our  nature,  use  the  hands  as  their  symbol 
and  organ;  the  fond  embrace,  the  hearty  shake,  the  liberal  gift, 
are  all  ministered  by  them.  Joy,  gladness,  applause,  welcome, 
ralcdiction,  all  use  these  organs  to  represent  them.  Penitence 
smites  her  breast  with  them;  resignation  clasps  them;  devotion 
and  the  love  of  God  stretclies  them  out  towards  heaven. 

But  the  hands  are  not  employed  to  express  only  the  kindly 
aficctions  of  the  soul.  Those  of  a  contrarv  and  less  amiable 
character  use  them  as  their  index.  Anger  threatens,  and  more 
violent  and  hateful  passions  destroy  by  them.  They  are  indeed 
the  instruments  by  which  a  great  portion  of  the  evil,  and  mis- 
chief, and  violence,  and  misery,  that  our  corrupt  nature  has  in- 
troduced into  the  world,  arc  pcrfKJtrated. 

The  hand  also,  on  some  occasions,  becomes  the  spokesman 
instead  of  the  tongue.  The  fore-fini:^or  is  denominated  the  index, 
because  we  use  it  to  indicate  to  another  any  object  to  which 
we  wish  to  direct  his  attention.  Bj-  it  the  deaf  and  dumb  per- 
arm  is  enabled  to  hold  converse  with  others  so  as  not  to  be  to- 
tally cut  off  from  the  enjoyment  of  society  ;  and  by  it  we  can 
likewise  mutually  communicate  our  thoughts  when  separated 
by  space  however  wide,  even  with  our  Anti|»odes. 

The  Deity  liimself,  also,  condescends  to  convey  spiritual 
Ixjnefits  to  his  |)eople  by  means  of  the  hands  of  authorized 
rersrins,  as  in  (  onfirmation  and  Ordination ;  and  the  Blessed 
Friend,  and  Patron,  and  Advocate  and  Deliverer  of  our  race, 

I     1  Tim.  ii.  e. 
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Wmb  ha  wu  iBN]Beutfi.'qqMaivto  hava  wrought  most  of  Hi 
ntinolea  of  healing  bjriayuig  od  faw  baBiIi;*  in  benedictioa 
aliOt  vlmi  cloldraB  were  bnx^t  auto  him  he  laid  liis  haotb 
OD  thaoii  tM  ti  hii  ascennon  Da  liSed  iq>  his  hands  to  blea 
Uadiauplea.*. ' 

To  enaiiiteate  all  the  modea  by  wiaxib  the  iniemal  afTection 
aC  the  •qdI,  is  indicated  W  the  hand  would  be  nn  endless  task.. 
I  altaD  tb^refon  only  furtner  fdnerv^  that  the  greater  pan  of 
the  inatanoea  I  bare  adduced  arenatival.  and  noi  convenlioul 
or  eamal  modea  or  expreuing.  feeling,  ai  it  evident  from  Lbeir 
bong  emidoyed,  with  little  rarialion,  in  all  ages,  nations,  anil 
Vtateaofaoeiety. 

'    Howgratefij  then  oi^ht  we  to  be  to  our  Creator  for  eiiiich> 
il^  Oi  with  -theae  admirable  organa,  which,  more  than  any 
ootward  one  that  we  powets,  are  the  immediiiie  instrumeou  . 
that  enable  ua  to  master  the  whole  globe  that  we  inhabit— ool 
merely  the  Tisible  and  tangible  hiatter  that  we  tread  upoa 
and'  its  furnituA  and  populatioo,  but  even  ^ften  to  take  Mi  ' 
■ait  were  of  the  inviiiole  subatances  that  Bo&t  around  it,  tad 
to  bottle  Dp  the  lightning  and  the  wind,  «fl  well  aa  tba  vtMk  •■ 
Huh  by  their  means  do  we  add  duly  incrementa  to  our  know-    ; 
ladBoandscieoca,andconiequentlypowBr;  tooaraUDinnk    . 
and  every  allied  manufacture  and  manipulationr  to  out  o^ 
fyttM,  pleuares,  and  every  thins  deuiable  in  life^ 

If  DOW — having  arrived  at  the  most  perfect  instnuneo^  (t 
to  its  uses,  and  tSa  most  important  to  tne  happiness  and  mi- 
fare  of  the  human  race,  whether  it  be  considered  as  aa  initn- 
ment  of  good  or  evil — we  turn  back,  and  review  this  long  tai) 
of  organs  for  every  kind  ofmotion,  and  every  kind  of  opentiaii, 
and  consider  moreover  the  animal  to  which  each  belongs  wilii 
respect  to  its  place  and  station,  connexion,  powers  of  nn)- 
tipucation,  relative  magnitude,  form,  composition,  structiire. 
functions,  and  at  the  same  time  take  into  further  consideratica 
th^  theatre  upon  which  each  is  destined  to  appear,  the  mediuo 
in  which  it  is  to  move  and  breathe,  and  the  beings,  whetbcr 
vegetable  or  animal,  with  which  it  is  to  come  in  contact,  ud 
upon  which  it  ia  to  act. 

When,  I  say,  we  lake  this  review,  what  an  infinite  diverslf 
in  every  respect  bewilders  our  thought,  and  we  are  unable  » 
form  any  distinct  idea  of  the  general  cflect  and  harmoDy  that 
we  know  to  be  produced,  nor  now  all  theae  instruments,  doit- 
tail,  aa  it  were,  so  as  to  form  the  whole  into  one  great  fabric  or 
sphere  of  agents,  all  contributing  to  fulfill  the  purposes  of  t^ 

1    Jbnfc,  TiU.  93— 95,  9    jl<tr*,i.I6,    Zr^vdr-M. 
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Gremt  Being  who  fabricated  it,  and  proBoting  the  general 
beahh  and  welfare  of  the  whole  system.  But  this  we  con  un- 
dositand — that  the  Fabricator  of  this  sphere  must  have  taken 
a  timmlUineous  survey  of  all  tlie  circumstances  here  men« 
tiooed ;  must  have  calculated  the  momentum  of  each  indivi- 
have  weighed  and  measured  it,  so  that  it  rfiould  not  ex- 
a  certain  standard ;  must  have  seen  at  once  all  that  it 
to  fit  it  for  its  station ;  must,  before  ho  made  it,  have 
fbnned  a  correct  estimate  uf  all  the  requisite  materials,  whether 
gaaoniis.  aqtiiform,  or  solid,  so  as  to  put  together  the  whole 
Eannooious  rompagcs  without  failing  in  a  single  atom;  and  give 
Ml  accomplishment  to  hui  will. 

He  who  could  cflect  all  this,  could  only  be  one  whose  C/a* 
ientmmdimg  is  infinite^  and  whose  Power  and  Goodness  are 
eqjnlly  without  bounds. 
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CHAPTER  XVIIL 


On  Instinct 


There  is  no  department  of  Zoological  Science  that  funiiihes 
stronger  proofs  of  the  being  arid  attributes  of  the  Dcity»  than 
that  which  relates  to  the  Instincts  of  animals;  and  the  moreio, 
because  where  leason  and  intellect  are  most  powerful  and 
sufficient  as  guides,  as  in  man,  and  most  of  the  higher  grades 
of  animals,  there  usually  instinct  is  weakest  and  least  wonder- 
ful, while,  as  we  d^^cend  in  the  scale,  we  come  to  tribes  that 
exhibit,  in  an  almost  miraculous  manner,  the  workings  of  a 
Divine  Power,  and  perform  operations  that  the  intellect  and 
skill  of  man  would  in  vain  attempt  to  rival  or  to  imitate.    Yet 
there  is  no  question,  concerning  which  the  Natural  Historian 
and  Physiologist  seems  more  at  a  loss  than  when  he  is  asked 
— what  is  Instinct  ?   So  much  has  been  ably  written  upon  tbfi 
subject,  so  many  hypotheses  have  been  broached,  that  it  seemi 
wonderful  i^  thick  a  cloud  should  still  rest  upon  it.     It  muit 
not  be  expected,  where  so  many  eminent  men  have  more  or 
less  failed,  that  one  of  less  powers  should  be  enabled  to  throv 
much  new  light  upon  this  palpable  obscure,  or  dissipate  all  the 
darkness  that  envelopes  the  secondary  or  intermediate  causeot 
Instinct.     Could  even  the  bee  or  the  ant  tell  us  what  it  is  that 
goads  them  to  their  several  labours,  and  instructs  them  how  to 
perform  ihciii,  perhaps  we  might  still  have  much  to  learn  be- 
fore we  should  have  any  right  to  cry,  with  the  Syracusan 
Mathematician,  *Kv^r;xa,  1  have  unveiled   the  mystery.     Still, 
however  unequal  to  the  task,  I  cannot  duly  discharge  the  duty 
incumbent  upon  me,  who  may  be  said  to  be  ofJlciaJhj  engaged 
to  prove  the  great  truths  of  Natural  Religion  from  the  InstincU 
of  the  animal  creation,  to  leave  the  subject  of  Instinct,  consi- 
dered in  the  abstract,  exactly  as  I  found  it;  a  field,  in  which 
whoever  perambulates  may  wander  "in  endless  mazes  lost." 
I  will,  therefore,  do  my  best  to  make  the  way,  in  a  small  de- 
gree, more  level,  and  less  intricate,  than  it  has  hitherto  been. 

But,  before  1  proceed,  lest  the  reader  should  feel  disposed  to 
accuse  me  of  contradicting  the  opinions  on  this  subject  stated 
in  the  Introduction  to  Entomology^  I  beg  to  direct  his  attention 
to  the  following  paragraph  in  the  advertisement  to  the  third 
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▼olume  of  that  work.  "  It  will  not  be  amiii  here  to  itat^  in 
order  to  obviate  any  charge  of  inconsistency  in  the  possible 
ewmtt  of  Mr.  Kirby's  adverting  in  any  other  work  to  this  subject, 
that  though,  on  every  material  point,  the  authors  have  agreed 
in  opinion,  their  views  of  the  theory  of  instinct  do  not  precisely 
accord.  That  given  in  tiie  second  and  fourth  voldmes  is  from 
the  pen  of  Mr.  Spencio." 

It  is  got  without  considerable  reluctance  that  the  author  of 
this  essay  takes  the  field,  in  some  degree,  against  his  worthy 
friend  and  learned  coadjutor,  but  as  he  is  thus  left  at  liberty  to 
do  it,  and  the  nature  of  his  subject  requires  it,  he  will  state 
those  views  which  seem  to  himself  most  consistent  with  nature 
and  truth,  and  most  accordant  with  the  general  plan  of  crea- 
tion. It  is  doubtful  whether  the  ancients  had  any  distinct  idea 
of  that  impulse  upon  animals,  urging  them  necessarily  to  cer- 
tain actions,  which  modern  writers  have  den<]!minated  instinct. 
Aristotle,  indeed,  in  a  passage  of  his  physics  quoted  by  Bochart,* 
alludes  to  certain  writers  who  doubted  whether  spiders,  ants, 
and  similar  animals,  were  directed  in  their  works  by  intellect, 
or  by  any  other  faculty.  The  Stagyrite  himself  resolves  the 
causes  of  motion  into  intellect  and  appetite,'  but  I  have  not 
been  able  to  discover  that  ho  has  recorded  any  opinion  as  to 
what  cause  the,  now  called,  instincts  of  animals,  whether  to 
appetite  or  intellect,  arc  to  be  attributed :  he  says  mnch  on  the 
subject  of  the  hive  bee,  but  it  is  merely  a  history  of  its  proceed- 
ings, unaccompanied  by  a  single  syllabic  from  which  we  might 
conjecture  that  he  attributed  any  part  of  these  proceedings, 
wonderful  as  he  must  have  thought  them,  to  any  faculty  dis- 
tinct from  intellect;  and,  what  seems  more  extraordinary,  with- 
out any  expression  of  admiration  at  the  expertness,  and  art, 
and  skill,  so  evident  in  all  that  this  little  creature  almost  rr(ira- 
culously  accomplishes.  On  another  occasion,  indeed,  he  ob- 
serves that  "Some  of  the  animals  that  have  no  blood,  have  a 
more  intelligent  soul  than  some  of  those  that  have  blood,  as  the 
bee  and  the  ant  ejcnus."'  A  much  later  Greek  writer  has  asked 
the  question,  "  fy/io  taught  the  hec,  that  mse  tcorkman^to  act  the 
geometer^  and  to  erect  her  three-storied  houses  of  hexagonal 
structures^*  And  this  is  the  question  I  shall  now  endeavour  to 
answer. 

1     HUrozoie.  u,  599,  b.  2    De  anima,  L  LiL  c  1 1. 

3     De  i'art.  Animal,  1.  ii.  c.  4. 

Piiidias,  Dt  Mmndi  Op\fieio,  quoted  bj  Bochart. 
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When  we  connder  the  infinite  variety  of  instincts,  their  nice 
and  striking  adaptation  to  the  circumstances,  wants,  and  statioB 
of  the  several  animals  that  are  endowed  with  them,  of  which 
numerous  instances  will  be  given  hereafter,  we  see  such  evi- 
dent marks  of  design,  and  such  varied  attention  to  so  maDj 
;  particulars,  such  a  conformity  between  the  organs  and  instru- 
ments of  each  animal,  and  the  work  it  has  to  do,  that  we  caih 
not  hesitate  a  moment  to  ascribe  it  to  some  power  whaplanned 
the  machine  with  a  view  to  accomplish  a  certain  purpose,  and 
when  we  further  consider  that  all  the  different  animals  combiDe 
to  fulfil  one  great  end,  and  to  effect  a  vast  purpose,  all  the  de^ 
tails  of  which  the  human  intellect  cannot  embrace^  we  are  led 
farther  to  acknowledge  that  the  whole  was  planned,  and  exe- 
cuted by  a  Beiruj;  whose  essence  is  unfathomable,  and  whose 
power  is  irresistible. 

I  must  here  previously  observe,  that  in  considering  this  myt- 
terious  subject,  we  must  avoid,  as  much  as  possible,  buiMuf 
our  theories  upon  facts  which,  if  property  interpreted,  are  ex- 
traneous to  the  subject,  and  wear  such  an  aspect  of  the  imr- 
vellons,  as  to  appear  out  of  the  regular  course  of  nature,  and 
the  ordinary  proceedings  to  which  its  instinct  urges  any  asi- 
mal.  The  cases  here  alluded  to,  if  true,  to  the  mil  extent  of 
the  statements  concerning  then,  would  rather  indicate  a  parti- 
cular interposition  of  Divine  Providence,  either  to  prevent  some 
calamity,  or  to  produce  some  blessing  or  benefit  to  the  indiri- 
duals  concerned.  Thus  the  account  of  Sir  H.  Lee's  dog,  men- 
tioned by  Mr.  French,*  which  saved  it's  master's  life  by  takii? 
and  maintaining  its  station,  which  it  had  never  before  done,  un- 
der his  bed ;  and  that  given  by  Dr.  Bcattie,  of  a  dog,  who. 
when  his  master  was  in  a  situation  of  the  most  imminent  peril 
after  fruitlessly  attempting  to  save  him,  ran  to  a  neighbouring 
village,  and  by  significant  gestures  at  last  prevailed  upon  a  man 
to  follow  him,  and  saved  his  master's  life.  These,  and  many 
more  such  cases,  can  scarcely  be  regarded  as  belonging  to  the 
ordinary  instinct  of  the  species,  for  if  it  did,  more  murderers 
would  be  disappointed  of  their  intended  victim  by  the  agency 
(»f  his  or  her  dog.  I  knew  myself  an  instance,  in  which  a  most 
valuable  life  was  saved  by  a  dog,  which,  being  condemned 
to  the  halter  by  a  former  master,  and  escaping  from  those  ap- 
pointed to  despatch  him,  at  last  established  himself,  after  re- 
peated expulsion,  in  my  friend's  family,  and  afterwards,  there 
is  every  reason  to  believe,  by  the  sacrifice  of  his  own  life,  pre- 
vented his  master  from  being  drowned.'    These  cases  are 

1     Zool.Joum.'ul.  2    Anna!,deB8c.Ndturelv^' 
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remarkable,  but  they  do  not  appear  to  belong  to  instinct,  but 
rather  to  the  doctrine  of  a  particular  Providence. 

Some  cases  upon  record,  ^ith  respect  to  dogs  and  other  ani- 
mals, belonff  to  intellect  and  memory  rather  than  instinct 
M.  Dureau  de  la  Motte,  in  a  memoir  on  the  influence  of  domes- 
ticity in  animals,  mentions  a  dog,  ^hich  being  shut  out,  would 
use  the  knocker  of  the  door;^  and  I  had  myself  a  cat,  which 
indicated  its  wish  to  come  in  or  go  out,  by  endeavouring  with 
its  fore  paws  to  move  the  handle  of  the  door-latch  of  the  apart- 
ment;  flJid  used  every  morning  to  call  me  by  making  the  same 
indication  at  the  door  of  my  bed-room ;  other  cats  have  at- 
tempted to  ring  the  bell.  But  the  most  remarkable  instance, 
is  one  related  by  the  writer  just  named,  of  a  very  intelligent 
dog,  which  was  employed  to  carry  letters  between  two  gentle- 
men, and  never  failed  punctually  to  execute  his  commission—- 
first  delivering  the  letter,  which  was  fastened  to  his  collar,  and 
then  going  to  the  kitchen  to  be  fed.  After  this,  he  went  to 
the  parlour  window,  and  barked,  to  tell  the  gentleman  he  was 
ready  to  carry  back  the  answer.' 

The  remarkable  case  of  the  ass  Valiante,'  and  of  other  ani- 
mals that  find  their  way  to  their  old  quarters  from  a  great  dis- 
tance, may  be  attributed,  I  think,  rather  to  natural  sagacity 
and  memory,  than  to  any  instinctive  impulse.  The  animal 
juit  alluded  to  might  have  sagacity  enough  to  keep  near  the 
tea,  or  a  concurrence  of  accidental  circumstances  might  be- 
firiend  her. 

Divine  Providence  has  at  its  disposal  the  whole  animal  crea- 
tion, and  can  empk>y  all  their  instincts  and  their  faculties  to 
bring  about  its  own  purposes,  both  with  respect  to  individuals 
and  mankind  in  general.  Man,  who  may  be  called,  under 
God,  the  king  of  the  visible  creation,  makes  a  similar  iie  of 
the  creatures  that  are  placed  at  his  disposal ;  of  some,  as  tho 
horse  and  the  ox,  he  employs  the  physical  powers ;  of  others, 
tts  the  bee  and  the  dog,  he  avails  himself  of  the  instinct  Some 
he  instructs  how  they  are  to  do  his  work ;  others,  he  takes  as 
he  finds  them.  So  the  Deity,  it  maybe  presumed,  with  a  secret 
hand,  guides  some  to  fulfil  his  will,  instructing  them,  as  it  were, 
because  their  unaided  instinct  would  not  alone  avail,  in  the 
decree  they  are  to  execute,  while  others,  merely  by  following 
the  bent  of  their  nature,  do  the  same.  In  many  cases,  also,  he 
may  be  supposed  merely  to  direct  them  to  the  field  in  which  he 
means  they  should  labour,  and  tlien  leave  them  to  their  instincts 

1     AmnmL  dea  8e.  Naiurel.  xzi.  52.  2     Annol,  dea  8e,  JVofure/.  66. 
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to  accomplish  his  purposes.  In  the  case  of  the  dog  who  saved 
his  master  from  intended  assassination,  a  supernatural  impulse 
might  carry  him  to  his  chamber  and  cause  him  to  maintain  his 
station  there,  and  when  the  hour  of  danger  arrived,  his  natural 
instinct  would  suffice  for  the  defence  and  liberation  of  his  master 
from  the  threatened  danger. 

When  we  consider  the  work  tliat  animals  have  to  do  in  this 
globe  of  ours,  each  in  a  ])articular  department,  and  to  a  certain 
extent,  it  seems  absolutely  necessary  that,  on  many  occasions, 
tlie  interference  of  a  Supreme  Power  should  take  place,  to  wr 
to  each,  **  Hitherto  shalt  thou  come  and  no  furthei^*^  and  only  an 
Omnipresent  Being,  infinite  in  power,  wisdom,  and  goodoesi, 
could  check  the  further  progress  of  any  body  of  his  workmeo 
when  he  foresaw  it  would  be  noxious,  exceed  his  intentions, 
and  derange  his  plans. 

"  Ncc  Deu8  intersitf  nisi  digitus  vindice  nodua, 
Incideril," 

was  the  dictum  of  a  poet,  who  had  as  much  judgment,  and 
good  sense,  as  he  had  genius ;  and  it  is  only  where  ordinary 
means  are  evidently  insufficient  to  account  for  any  fact,  that 
we  are  at  liberty  to  ascribe  it  to  the  extraordinary  inteqxmtioB 
of  the  Deity ;  or  to  any  intermediate  supernatural  agency  cbh 
ployed  by  him  to  produce  it ;  and  no  class  of  facts  so  loudly 
proclaim  their  Great  Author  as  those  which  arc  the  result  of  the 
nice  balancing  of  conflicling  energies  and  operations  observable 
in  the  clitlerent  departments  of  the  animal  kingdom. 

We  may  observe,  however,  that  when  our  Saviour  says  to 
his  disciples  concerning  sparrows — One  of  them  shaJl  noifaSto 
the  glmmd  irithout  your  Father.  But  the  very  hairs  qfyourheai 
are  all  niimhered  ;^  the  observation  implies  that  nothing  escapes 
the  notice,  or  is  too  mean,  or  insiixnificant,  to  be  below  the  at- 
lention  and  care  of  Ilim  who  is  all  eye,  all  ear,  all  inteUcct; 
who  dirccteth  all  things  to  answer  his  purposes,  accordingly 
the  g(M)d  jfleasure  of  his  wi/L'^  which  is  the  universal  good  of  bi« 
creatures. 

Having  premised  these  general  observations,  I  shall  now 
proceed  to  inquire  into  the  j>roxiniate  cause  of  instinct;  admit- 
ting,  as  proved,  that  every  kind  of  instinct  has  its  origin  in  the 
will  of  the  Deity,  and  that  the  animal  exhibiting  it,  was  ex- 
pressly organized  by  Him  for  it  at  its  creation. 

1     Mattli.  X.  29,  30.  2     Ephfi,  1 5. 
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The  pnixiinatc  causeof  iii<iiifi(*t  iniL>t  derithcT  iiuMaphy^ical 
*r  phy4.i*:tl,  or  a  i*(iiii|miiiiu1  tit  Initli  rliarat-kTs. 

1.  li  mftii^ihtfsiL'tii,  il  iiiM'it  liiliiT  \k*  iIh*  ///i//i '-///f if r  action  oi' 
lic  Ilcit\,  ur  lliL*  artimi  v>t  mimh'  tut  r/n-  %liiit-  jnlt  lli^ciico  cm- 
4ovvci  bv  him.  or  llir  int*il  i  /  ••!  lin*  iuiifiial  t'\liil»iiinj  it. 

;&  It' liAy.^i  I  fi/,  it  iiiiinI  In-  tiiL*  a'liiui  m'  sliiiiulu^i  nf  some 
-tivftical  jMiwiT  ur  a^i-ut  i-rn;  loy.l  ii\  the  Pi'ii\.aii(l  uiulortiis 
rujdance,  !Mi  as  to  wmk  111^  wiil  i)]=<t:i  iKir  or;.Miii/ati(iii  ol'thc 
inimal,  Hhirli  iiiiisl  l>c  si»  i''*ii>triH'li'il  as  to  ri>]i«»ml  to  that 
iclicMi  ill  a  rcrfaiii  way:  or  )i\  ihr  fxliiiiilion  ot' rcrtaiii  pliciK>- 
necia  ]«culiar  lo  the  iiiili\HlMal  L'*-'nL>  or  >)it'i-irs. 

3.  \\  ttanjMiund %%i mix'  </, it  \\ ill  tic Mil>jt'i;t orrasionallvto  vari- 
iiN'M  truiii  lia*  gt'iiiTal  law,  wlitii  tin:  iiiti*lli;:ciit  agent  sees  fit. 

1.  Willi  rcs|M.T(  to  \\\M  Jirsi  lly|'«itlit'>is,  t»iio  ot' the  |»riiici[>al 
'  ruin  111  i;ntorh  and  pal  runs  of  whii-li  i?t  AtliiiMiii,'  it  nearly 
initiiiiil«  tu  this  as  that  aiiii:il>|i-  uriUT  ('I'li testes,  that  **  Goti 
f  the  soiil  of  hriifcs."  It  i.s  rmiirarx.  Iio\vi.'\lt,  to  the  'general 
;4an  of  I Ji vine  IVoviiifiii-r.  uhirji  usually  iiroduersi  ctiifcis  in- 
iirertlv,  ami  hv  ihe  inU'ivfulion  anil  action  of  ineaiis  or 
lecofiiiary  caiiM.w.  lo  >n)i|M*sr  tiial  il  a<"fs  immrdUibly  u|>on 
asecti  and  other  annn.iN.  ami  i<!  so  iniiiuatrlv  cuiincricd  with 

w 

them  as  to  din-cl  ihfir  iii>iirirtivir  o{iitalion> :  surh  an  action. 
il  fhuuld  secfn.  \\ouM  In*  ini.ni.liN*  and  nrvcr  at  fault,  whereas 
ijOftor^aiion  ha^  ]<rii\(.ii  thai  :i.tiriiiiiH  kw  «>. •rii<-ijiii'<,  riii*itaLeii, 
iftbL*r«.'  th«'ir  inNiniii  -Ifnjid  liir- •!  tl.irn.  I'"r.  d' (^mI  were 
ihctf  imni'  tliiit'  iii^!rM(-ti>r,  \\i>i,id  it  !■<-  |"t<.^dii-  f"r  ihe  |]e*>h-|]y. 
u  I  ha\<-  «''''«i  iliat  *>!h-  di^-^.  in  m.-'ak''  tip'  h!  ■^-^  'Ui  of  tin* 
'*arrii>n-;l-tii'.- l><r  a  |  !«•■«■  of  dr^U.  arni  i.i\  Ikt  t_'j*  m  it:iirfrir 
I  h'^ri  ?••  Ml  u|i<'ii  a  I'll  rr  **(  rlialk.  a"*  fry  ar^-  "'.iti-il  1«>  do,' 
•mlfatl  of  aiii'L'J  '  ^uU  .di  iii'^iMirN  :::•■  iroiii  ( iixi.  i(f  di-rroeti 
ih^ni.  a!id  I'ljiiii/.i-il  aiinnaU  In  :ii'l  .ir  •  ^'mI.nj  t>*  tiiat  d^  cree. 
ind  cni{>l<>yi'il  np-.ui.i  in  iii.;x'l  ti.t"ii  \**  i!<i  •«••. 

C^ni.T  ar  ju';.' iiT.s  niiL'iit  !"*  a<i<iu<-<  •!  [in'Miij  that  this  lly- 
hiC^H-M^  diH'!i  n-  I  i*-ot  upMii  :i  KMiifid  !••'  I  liMtiirii :  Im«i  a>  I  shall 
brrvaflrr  aii\*  rl  l-i  M»iii»'  i»f  lin-.-.  I  >;.  dl  :jo\\  pr-fii-d  !••  c'^n- 
iiii«:r  »  h^■!^••r  iij-*- mil  In-  iIk-  uithin  **\  *  •".*•  inf-  /  / 1'  i/itit''  inlflii- 
^effiTL*.  t.Miij'ixV'd  \*\  (fi«'  Ht-Mx.  u|Niii  !'•■  aiiiii.ai  I'xiidiidni!  il. 

An  inL'*'ni"iiN  arjd  :ii  utr  wiitiT. .Mr.  ritip-h.  is  ilit*  authnrof 
tb^«  ll\yoilif oi^.  whii-Ji  a|'p-:in'd  in  t.'i*-  lir*>t  fiuiiili«'r.<'f  the 
7fmf'\''jv  a\  Jouinai.  Ih"  ii.:'r»i.  ••  T:  a:  th«*  l»;\iiw  Knerpv 
diKfl  .11  fi. :i!<fi  a<:I,  nut  imfntfimtt/i/^  lu!  nudnit'hj,  or  thruui:ri 
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the  medium  of  moral  and  intellectual  influences,  upon  the  na- 
ture or  consciousness  of  the  creature,  in  the  production  of  the 
various,  and  in  many  instances,  truly  wonderful  actions  which 
they  perform;  that  brutes  arc  governed  bv  such  agencies, ^^ 
and  evil,  but  under  the  control  of  Providence ;  and  that  such 
agencies  act  by  impressions  upon  their  conscious  nature,  but 
unperceived  by  it  in  a  moral  or  intellectual  sense/'*  He  thn 
opens  the  way  to  his  theory.  "  If  it  be  asked  by  what  inter- 
mediate agency  the  operations  of  brutes  are  thus  directed}— I  ' 
reply  that  it  is  generally  admitted  by  a  large  class  of  mankind, 
at  least,  that  superior  (yet  intermediate)  powers  of  some  land, 
are  in  actual  connection  with  the  human  mind."" 

From  the  passages  here  quoted,  it  seems  evident  (though  the 
author  declares  that  he  will  not  even  "venture  a  suggestion 
as  to  the  nature  of  the  superior  powers  here  alluded  to,*')*  that 
he  had  in  his  mind  those  good  and  evil  intelligences  that  are 
generally  acknowledged  to  be  in  actual  connection  with  the 
human  mind ;  or,  to  use  the  common  phraseology,  Angeb  and 
Demons.  The  former  being  the  cause  of  the  oeneficenU  tod 
the  latter  of  the  ferocious  instincts  of  animals. 

When  he  further  observes — "  Upon  these  principles  the  miied  ■ 
natures  of  some  animals  are  satisfactorily  explained ; — as  in 
the  instance  of  the  Phoca  ursina,  the  males  of  which  species 
manifest  the  most  singular  tenderness  towards  their  young 
progeny ;  and,  at  the  same  time,  a  savage  and  perecuting  dis- 
position towards  their  females."* 

From  this  passage  it  would  seem  that  the  author  was  of 
opinion  that  the  same  animal  was  subject  to  the  agency  both    ^ 
of  good  and  evil  intermediate  intelligences,  the  one  producing 
its  affection,  and  the  other  its  ferocity. 

When  our  Saviour  denominates  serpents  and  scorpions  HiR 
power  of  the  curmij,^  it  may  perhaps  be  thought  that  he  afTords 
some  countenance  to  this  oj)inion,  especially  as  the  evil  spirit 
actually  made  use  of  the  serpent,  as  his  organ  and  instrument, 
when  he  accomplished  the  fatal  lapse  of  our  first  parents  from 
the  original  rectitude  of  their  nature.  But,  if  we  pay  due  at- 
tention to  the  context,  we  shall  find  that,  in  this  passage,  as 
often  in  other  parts  of  Scripture,  the  symbol  is  put  for  the  thing 
symbolized.  **  I  beheld  Satan,  as  lightning, fall  from  Heaven,'' 
says  our  Lord.  **  Behold,  I  give  unto  you  power  to  tread  on  ser- 
pents  and  scorpions,  and  upon  all  the  power  of  the  enemy. — jVcwr- 
t/iekss  in  this  rejoice  not  that  fAe  spirits  are  subject  to  you.*^  Th« 

1     Zadl.  Joum,  i.  5,  6.  2    Ibid.  3    Ibid,  6. 

4    Ibid,  7.  5    Luke,  x,  19.         6    Ibid.  18-20. 
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treading,  therefote,  on  serpents  and  Rcorpions,  was 
upon  the  spirits  of  which  they  were  figures. 

If  we  duly  reflect  upon  the  incongruity  of  an  angel  and  a 
demon  influencing  the  same  animal,  in  so  far  as  it  exhibits  in- 
itiocts  partly  benevolent  and  partly  ferocious,  we  shall  be  con- 
▼meed  that  this  hypothesis,  pursued  to  all  its  consequences, 
cuKDOt  stand.  Intermediate  agents  between  the  Deity  and  the 
brute  are  as  much  in  the  place  of  a  soul  to  the  latter,  as  the 
Supreme  Intelligence  would  be  if  His  action  upon  them  were 
immediate,  so  that  the  sam/c  irrational  animal  would  be  alter- 
natdy  a  machine  impelled  by  a  good  or  evil  intelligence.  Ac- 
eording  to  this  hypothesis,  the  bee,  that  symbol  of  wisdom,when 
die  sets  out  upon  her  beneficent  errand  of  collecting  honey  and 
pollen,  is  acted  upon  by  the  good  angel ;  but,  if  she  meets  with 
any  thing  that  excites  her  fear  or  her  anger,  she  is  stiip^ated 
to  take  vengeance  upon  the  object  of  tier  displeasure,  and  to 
make  him  feel  the  puncture  of  her  poisoned  dart,  by  the  evil 


This  can  never  be  admitted.  The  same  objection,  too,  li 
against  this  hypothesis  as  against  the  last,  that  it  does  IK)t  ac- 
couiit  for  the  mistakes  sometimes  made  by  the  animal  when 
endeavouring  to  accomplish  its  instinct.  It  cannot  be  supposed 
that,  in  the  case  before  mentioned,  the  intcUigeut  intermediate 
agent  would  stimulate  the  flesh-fly  to  deposit  her  eggs  upon  the 
bK>s8oms  of  the  carrion-plant,  where  the  young  must  inevitably 
perish  from  hunger,  instead  of  upon  real  flesn. 

I  am  next  to  consider  whether  instinct  be  the  result  of  the 
intellectual  powers  of  the  animal  itself  that  exhibits  it  If  we 
survey  the  diflcrent  tribes  of  the  animal  kingdom,  we  shall  find 
a  vast  difference  between  them  with  respect  to  intellect  That 
wonderful  pulp,  which  of  all  substances  is  alone  able  to  respond 
to  incorporeal  agency;  to  receive  and  store  up  the  information 
c<^ected  by  the  organs  of  sensation,  that  it  may  be  ready  for 
future  use,  and  which  is  the  seat  of  the  intellectual  faculties, 
that  wonderful  pulp  appears  under  very  different  circumstances 
in  the  different  Classes  of  animals;  but  it  has  not  been  made 
evident  that  the  acuteness  of  the  intellect,  though  in  some  in- 
stances it  seems  to  do  so,'  depends  altogether  upon  the  com- 
parative volume  of  the  brain;  for  that  oi  the  mouse,  compared 
with  its  size,  is  greater  than  that  of  the  half-reasoning  ele- 


l  The  brain  of  the  elephant  is  five  times  the  size  of  that  of  the  rhinocoroi, 
beinf  as  1 83  to  35.  The  space  for  the  brain  is  smaller  in  the  parrot  than  in  any 
other  bird.    LU.  Omx,  May  28, 1831.    PhUo9.  JVan$.  1822. 42. 
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phant.^  Man,  indeed,  generally  speaking,  has  the  largest  brain 
of  all  aninnals,  but  it  seems  a  singular  anomaly  that  persons  of 
very  weak  intellects  have  often  disproportionately  large  heads, 
indicating  a  great  volume  of  brain.     When  we  leave  the  vcr- 
tebratcd  animals,  we  find  the  nervous  system,  in  most,  mal^ 
rially  altered  and  degraded,  so  that  more  power  is  given  appt- 
rently  to  instinct  and  less  to  intellect    In  other  animals,  as  we 
descend,  the  nervous  system  becomes  more  and  more  dispersed, 
so  that  in  those  at  the  foot  of  the  scale  we  discern  no  traces  of 
intellect,  and  very  few  of  instinct ;  and  only  so  much  apparent 
sensation  as  is  neccssar\''  for  the  purposes  of  nutrition  and  re- 
production.   I  have  made  the  above  observations  because  they 
near,  in  some  degree,  on  the  question  now  before  us.    For  if 
we  pay  due  attention  to  the  proceedings  of  animals,  we  shiU 
find  tfasit  those  whose  nervous  system  is  cerebral  usually  eiln- 
bit  the  most  striking  proofs  of  intellectual  action,  are  most  Ch 
pable  of  instruction,  and  are  less  remarkable  for  the  com- 
plexity and  intcnscness  of  their  instinct!^;;  while  those  of  tk 
next  grade,  whose  nervous  system  is  ganglionic,  as  iar  as  we 
know Tliem,  though  not  devoid  of  intellect,  are  endued  with  • 
much  smaller  portion  of  it,  while  their  instinctive  operatkisi 
are  all  but  miraculous,  and  that  where  the  nervous  system ii 
still  lest  concentrated  both  arc  greatly  weakened,  till  at  tk 
bottom  of  the  scale  they  almost  disappear.    From  hence  it 
seems  to  follow  that  extraordinary  instinctive  powers  are  not 
the  result  of  extraordinary  intellectual  ones. 

But  when  \vc  reflect  farther,  that  even  in  cases  where  the 
instincts  are  most  complex  and  wonderful,  the  animal  practises 
them  irifnllih/t/,  without  guide  or  direction,  and  is  as  expert  tt 
them  when  it  tirst  emerges  into  life,  as  when  it  has  been  long 
engaged  in  the  practice  of  them,  it  follows  that  it  must  be  in- 
structed in  them  from  the  first  moment  of  its  existence  in  the 
state  in  which  it  exercises  them,  by  an  infalli[>le  teacher.  11* 
bee,  the  irionient  it  emerges  from  the  ]iupa,  begins  to  collect 
honey  and  pollen,  and  to  perform  all  the  other  manipulations  j 
that  belonc^  to  her  instincts.  I 

In  the  hiijjhcr  animals  the  case  is  somewhat  diflerent.  When  j 
they  emerge  into  life,  from  the  womb,  or  from  the  egg, its 
usually  in  a  state  of  helplessness,  in  which  at  first  they  catfdo 
little  or  nothing  for  themselves  hut  suck,  or  receive  food  frofflf 
their  dam.  As  their  organization  developes  they  gradually 
gain  new  powers,  till  they  arrive  at  their  acme,  or  age  of  pu- 
berty. 

1    Cuv.  AtuU,  Comp.  ii.  148. 
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The  youDg  beaver  genertUy  remains  v^ith  its  parents  till  it 
is  three  years  old,  wheo  they  couple,  and  build  a  cabin  for 
themselves  and  ofTspring.  The  unfledged  bird  remains  quietly 
in  its  nest,  and  is  content  to  receive  its  food  and  warmth  from 
its  parents,  but  no  sooner  are  its  feathers  grown,  and  its  beaked 
prow  and  plumy  oars  and  rudder  (it  it  to  win  its  way,  in  the 
ocean  of  air,  than,  incited  by  parental  exhortations,  it  makes 
the  attempt,  and  henceforth  is  equal  to  support  itself,  and  to 
fulfil  the  biddings  of  instinct  as  well  as  of  intellect  and  appetite. 
This  starge  stimulates  the  parent  animal  while  its  care  of  its 
young  is  necessary  to  them  and  then  ceases.  This  is  there- 
fore  chiefly  instinctive;  but  in  the  most  intellectual  of  all  ani- 
mals, where  instintivc  love  ceases,  rational  love  begins ;  and 
care  and  anxiety  for  the  welfare  of  our  ofl*spring,  and  aflec- 
tinate  regard  fur  their  persons,  continues  after  theyxease  to 
have  any  need  of  our  help  and  attention.  " 

It  is  not  always  easy  in  this  tribe  of  animals  to  distinguish 
those  actions  that  are  purely  instinctive  from  those  that  are  not 
so,  and  writers  on  this  subject,  as  was  before  observed,  often 
ascribe  to  instinct  actions  that  arc  produced  by  other  causes. 
Animals  of  the  higher  grades,  by  means  of  their  organs  of  sen- 
sation, acquire  ideas  upon  which  they  in  some  sort  reason,  by 
comparing  one  with  another;  thus  they  get  experience,  and 
ms  they  grow  older  literally  grow  wiser.  Hence  we  see  old  ones 
often  very  cunning  and  expert  in  removing  obstacles,  finding 
their  way,  and  the  like. 

With  regard  to  truly  instinctive  actions,  they  invariably 
follow  the  developcment  of  the  or^^aniication  ;  are  neither  the 
result  of  instruction,  nor  of  observation  and  experience,  but  the 
action  of  some  external  agency  upon  the  organization,  which 
is  fitted  by  the  omniscient  Oeator  to  respond  to  its  action. 

Indeed,  if  intellect  was  the  sole  fountain  of  those  operations 
usually  denominated  instinctive,  animals,  though  they  sought 
the  same  gnd,  would  vary  more  or  less  in  the  path  they  seve- 
rally took  to  arrive  at  it ;  thoy  would  recjuire  some  instruction 
and  practice  before  they  could  Ik;  perfect  in  their  operations ; 
the  new  born  l>ee  would  not  immediately  Ix)  able  to  rear  a  cell, 
nor  know  where  to  go  for  the  materials,  till  some  one  of  riper 
experience  had  directed  her.  Bui  ex[)erience  and  observation 
have  nothing  to  do  with  her  proceeduJgs.  She  feels  an  indom- 
itable appetite  which  compels  her  to  take  her  flight  from  the 
hive  when  the  state  of  the  atmosphere  is  favourable  to  her  pur* 
pose.  Her  origans  of  sight — which  though  not  gifted  with  any 
power  of  motion,  are  so  situated  as  to  enable  her  to  see  what- 
ever passes  above,  below,  and  on  each  side  of  her — enable  her 
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to  avoid  any  obstacles,  and  to  thread  her  devious  way  through 
the  numerous  and  intertwining  brandies  of  shrubs  and  flow- 
ers; some  other  sense  directs  her  to  those  which  contain  the 
precious  articles  she  is  in  quest  of.    But  though  her  senses 
guide  her  in  her  flight,  and  indicate  to  her  where  she  may 
most  profitably  exercise  her  talent,  they  must  then  yield  her  to 
the  impulse  and  direction  of  her  instincts,  which  this  happy 
and  industrious  little  creature  plies  with  indefatigable  diligeoee 
and  energy,  till  having  completed  her  lading  of  nectar  and  am- 
brosia, she  returns  to  the  common  habitation  of  her  people; 
with  whom  she  unites  in  labours  before  described,^  for  the  gen- 
eral benefit  of  the  community  to  which  she  belongs. 

More  reasons  might  be  adduced  to  prove  that  intellect  is  not 
the  great  principle  of  instinct,  but  enough  seems  to  have  beet 
said  tQipstablish  that  point.  It  should  be  borne  in  mind,  how- 
ever, that  though  intellect  is  not  the  great  principle,  yet  M 
must  be  admitied  that  all  animals  gifted  with  the  ordinary  or 
gans  of  sensation,  more  or  less  employ  their  intellect  indie 
whole  routine  of  their  instinctive  operations,  as  I  shall  ihoir 
under  another  head. 

2.  But  if  no  metaphysical  power  can  be  satisfactorily  demoB> 
strated  to  be  the  intermediate  cause  of  instinct,  then  it  seeoi 
to  follow  that  it  must  be  either  a  physical  one,  or  one  partly 
physical  and  partly  metaphysical. 

In  the  former  case,  it  must  be  the  action  of  some  physical 
power  or  agent,  employed  by  the  Deity,  and  under  his  guid- 
ance so  as  to  work  his  will,  upon  the  organization  of  the  ani- 
mal ;  which  must  be  so  constructed  as  to  respond  to  that  action 
in  a  certain  way,  or  by  the  exhibition  of  certain  phenonieoi 
peculiar  to  the  individual  genus  or  species. 

Mr.  Addison  has  observed — "There  is  not,  in  my  opinion, 
any  thing  more  mysterious  in  nature  than  this  instinct  in  ani- 
mals, which  thus  rises  above  reason,  and  falls  infinitely  short 
of  it.  It  cannot  be  accounted  for  by  any  properties  in  matter, 
and  at  the  same  time  works  after  so  odd  a  manner,  that  one 
cannot  think  it  the  faculty  of  an  intelligent  being.  For  my 
own  part,  I  look  upon  it  as  upon  the  principle  of  Gravitaiionlu 
bodies,  which  is  not  to  be  explained  by  any  known  qualities 
inherent  in  the  bodies  themselves,  nor  from  any  laws  ot' me- 
chanism, but  according  to  the  best  notions  of  the  greatest  phi- 
losophers, is  an  immediate  impression  from  the  First  Mover, 
and  the  Divine  Energy  acting  in  the  creatures.' 

1     Sec  above,  p.  388,  and  Introd.  to  Ent.  il.  173, 
*4    Spectator,  ii.  n.  120, 
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I  have  qiKitcd  this  p:iss'ii:tr  not  uh  if  Addison  iiifciMlcd  to 
palruni/c  the  liVfNiilii-iiifi  iinu  li«tiHu  iiir.  hut  In  T'Ilt  In  his 
lJu*traii(»ri  iiriiis!iiiri  liy  ciniipariii.'  it  \\i\\i  Unfitt^,  It'Cira- 
vit%  be  ihi:  n**»iiil  i*!  iili\'»ir;il  iiL'i'iicv.  ami  wA  siii  iriiiiii*diatc 
ifn(tre*^i<>ii  *'t  thi.'  i'*ii«t  .Mdxrr.  ^n  iiia\  iii^liix't  In-  likfwJM?. 
ltr<iM»iiiiiL' rriiiiiaii:d<ii'y  il  >i><iiiN  iiii'«>iisiHU>n(  wnU  \\ir  lustuiii- 
ir\  iiKihinJ lit  ill''  hiMiH*  |inM'i-i'(iiiii:«  with  n*::ard  Ut  man, and 
Lhif  ti^iiijf  M>li'iii  i>t  whif'ii  III-  IN  ilic  iiiitst  iMi|Miriaiil  part— 
l«ir  ■  liciii^f  Ihal  r<itiihiiH  >  III  liifriM'lt  iiialttT  and  >|tirit.  iitiist  be 
nof^rv  iiii|Nirlu!it  ihaii  a  wriiiii-  wmlil  that  iIih's  iii>l  r«i[fibino 
ipirit  Uiih  iiiatti-r — li>  a«-l  nn'H'  dtat'  hf  \\\h*\\  aii\  ihirii;  l»iii  sipi- 
nt«  i:\>*i*pl  liv  ihr  iiiti'i  tiiCiiiili- a_'''iii'\  <•!  M>ini- phv^iral  ihoiii^h 
Mjbtiic  «iLjh«!aiii-t*,  riii|M>\\i-|i'(i  ii\  liiiii  li*  art  a.s  his  \ ii'i'u'tTont 
A  mCurc,  and    In  cxn  ii'.**  lin-  law  litat  lias  rcrrivrd  hi**  saiic- 
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Il*H(.*  i'i»ii«:iltT  ti."  rti'-i'iN  pr* •i]ii>  «-f|  h\  till'  i^FiMl  phvsical 
[Kiviers  lit'  ihi*  li<-a  wiio.  \^\  \\  ii.it<*viT  iriiitu  wi*  ilis!iii2>iji>h  them; 
Jiat  th<'\  liTiii  tiii'  Mi^'i  iiriHiil  ['V  wh:i-h  (iud  inaiiiiaitis  iht* 
aIioIc  uiiiwrM*  III  iinii-r  :iii*l  Ik:i  .t\  :  pnMJiu'i-s  lia*  ('ii|if*>ifiii  ot 
t^viit-?» :  r(';.'ii!at*  s  aud  >ii;  {miiIh  lip:  iii<iI:i)m>,  aiirnia!  :iiiil  diur- 
wl.*'i  lii''  t'-irlii  aiid  iiiiii  r  |iui<i^:  prc«i<*Min->  In  mhi  o  uii 
DCCviilri''  i»rhil.r\!''iiiiiii:'.  |i|i>i-.iiii\ ,  KiIo  «ili:.T  .s\  •^It'ins:'  raUM*s 
laiCiii't'N  I"  aiit'i:il  ii;<>ii  aiiii  ii-\<  1m-  ruiiinl  tlii-ir  prii):arv  pla- 
nrt5 .  and  im'I  mi.Iv  ihi"*,  l*ni  hv  a  ki  .li  •>!  ri'ii«<-:*\a!iML' rniTi;v 
cfi.r^'WLTN  T.'.'Mi  I"  ji''-«'.l  \\\\\  li 'I- '  a'.  IIS  iij  Th«'  \;i-i  ma- 
c»..ii»- :  aril  .  iv  -i'-'ii.  :  \i  ■.•  ir..li  ii^  aii"»:iu'  li'-ni  li »  ar- 
li*'ri  ••!  !.'•■■'.  :^  '  \  'ill"  I.;  ■  II  I  .  .;  i»'l  t-r.  1 1  wi-  i'i-IimJiT 
lur'ti*  r  w;  ■■  li-  il  t\\'  '.^  '.''  '  ;  ».;■':!  .j.-.i  W;:ii!ii  rvt-ry  iiuJivi- 
kiUii  ••:.'•:•■  ;■:.•!  *•.•"•  ..  '\\i  _'  ■  ■'.'  !■'■•:  wh-  !•■  i.!i;\rrM.',  h\ 
Ihc  •  ^>ll"•^-■.■  .'■'  'I  ■:!  '  :  '!i  *■"  \  i'  •  i-  j  ii  pjwi  :*.  it  I  max  •••i  i-ail 
llicTi:.  '.I.:i:  Hi  ■■  II  d  :  li.i  .  w:..i''  \'  r  n.m.--  w<-  *j\\t'  lln  in;  1 
M\.  il  wi"  i.'.l\  I  -i.^.i  .  u  ".  it  !'•*■:  '\\«:  >  all. al.v  «  lii-ci,  it 
will  n-ii-.iJf  n>  j:t.-..!  ^'.-  '«  ii  •  :  l  >  -li  l  >  I*  I.-  u*  lii.it  li.i  v  iii:i\ 
bciS-'i'i*  -  ,  ■'*  !■■  wii''i  I  ■■■  P  *>  :•'■»'*  iipi'M  aii:'i  al  or- 
•x:...  .'  ■     -  ...I  ■  -'I      ■'.:   *  ■■• ;.  ."••li  •■  ;».»  li.'ir  \.M.i-i|  ii.H'ii,ri>. 

An  •  ■  '  :  '  '•'  1  ■•  "•  »  ■  "•  •  '■"'  ''"'""  •'•  '"•'•'■'  '1  Ihr  f'.i,in»»«'  i| 
Jl!i?ir<'-.  ri  -  ..'  ■  _•  ::■  iii  *»'■■■  r..M.i.!.i  .i'.":i  *•{  lli«:  |ii'r'»t.i.s  sys- 
Irn..  w  .'..■  "i  t.iM  -  ;  i.i  •■  i!i  a  l-ii"'  .  ;i> .  J.i  '' «'  liai.*ii  l<»  rs  jicr- 
Ivct  i»r  II.  J»  "I  »'■■  ■  '»'n  I'l*'  ''•>l'  '  •  ..i.lr.  I'\  a  invi-l  am!  nMikiii^ 
•iSt.f.  11'-  •  -'  p  11'  "^  i}"'  aiiiiiiAi  I'l  a  j-iKtaMir  ••r  liatid  (irivaii. 
ji  u:..'?i,  iHi  a  «■ .  iiii'i- r  llial  imii  i  ■•  inadr  in  it-vniif,  M'\iTal 
lur^.-«  art-  ii"I«d  :  I'.rn  lin*  r\iihiirr  aii^l  Wm*  Imn'  lor  wfiirh  it  i% 
let  .fl   pj\i.>i;  draw   it   mil   u   iiulrh  and   il  l;i\«.s  a   soruiid : 

i     U  VUit.  L.  T.  II.  337. 3U.  J     l»f.  Vinj. 

3a» 


318  msTiircT. 

and  so  you  may  go  on  till  the  whole  number  of  tunes  noted 
on  it  have  had  their  turn.     This,  h^Bpily  enough,  represents 
the  change  which   appears  to  take  place  in   the  vertebral 
chord  and  its  ganglions  on  the  metamorphosis  of  the  cater- 
pillar into  the  butterfly*  and  the  sequence  of  new  instincts 
which  result  from  the  change.     But  if  we  extend  the  compa- 
rison, we  may  illustrate  by  it  the  two  spheres  of  organized  oe- 
ings  that  we  find  on  out  globe,  and  their  several  instinctite 
clmngcs  and  operations.     We  may  suppose  each  kingdom  of 
nature  to  be  represented  by  a  separate  cylinder,  having  noted 
upon  it  as  many  tunes  as  there  arc  species  differing  in  their 
respective  instincts — for  plants  may  be  regarded,  in  some  sense, 
as  having  their  instincts  as  well  as  animals — and  that  the 
constant  impulse  of  an  invisible  agent  causes  each  cylindin^lo 
play  in  a  certain  order  all  the  tunes  noted  upon  it;  thisn^L 
represent,  not  unaptly,  what  takes  place,  with  regard  to  mr 
development  of  instincts,  in  the  vegetable  and  animal  kin^ 
doms ;  and  our  simile  will  terminate  in  the  inquiry,  vhoie 
maybe  that  invisible  hand  that  thus  shakes  the  sistrumof 
Isis,^  and  produces  that  universal  harmony  of  action,  resulting 
from  that  due  intermixture  of  concords  and  discords,  according 
to  the  will  of  its  Almighty  Author,  in  that  infinitely  dtvepifiM 
and  ever  moving  sphere  of  beings  which  we  call  nature,* 

What,  if  the  powers  lately  mentioned,  and  which,  ia  the 
Introduction  to  the  present  work,  I  hope  I  have  made  it  ap- 

gjar,  are  synonymous  with  the  ]ihysical  Cherubim  of  the  Holy 
criptures,  or  the  heavens  in  action  which  under  God  govern 
the  universe;  what,  if  these  powers — employed  as  they  are  by 
the  Deity  so  universally  to  cfibct  his  Almighty  will  in  the  up- 
holding of  the  worlds  in  their  stated  motions,  and  preventing 
their  aberrations, — should  also  bo  the  intermediate  agents,  which 
by  their  action  on  plants  and  animals  produce  every  physical 
development  and  instinctive  operation,  unless  where  God  him- 
self decrees  a  departure  that  circumstances  may  render  neces- 
sary from  any  law  that  he  has  established  ? 

With  regard  to  the  vegetable  kingdom,  consisting  of  organ" 
ized  beings  without  sense  or  voluntary  motion,  few  would  deny 
that  they  are  subject  to  the  dominion  of  the  elements,  and  re* 

Sond  to  the  action  of  those  mysterious  powers  that  rule,  under 
od,  in  nature.  But  when  the  query  is  concerning  the  animd 
kingdom,  most  of  the  members  of  which  to  organization  and 
life  add  a  will  and  powers  of  voluntary  motion,  and  many  have 
a  degree  of  intelligence  residing  within  them  which  governs 

1    The  Sifltnim  of  Isis  ■ymbolized  the  dements.        3    ^^t^  KaMlMal^ 
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many  of  llicir  actions,  wc  hesitate  as  to  (lie  answer  vic  shall 
rvtoni  t'i  it. 

It  Mill  lurnisti  a  f»rrsiirrifi!ivf  pruoftliut  tlmsr  artioiifi  which 
arc  in»linrtive  in  aiiiinals  .-in*  tin*  n'suhs  of  tlu*  artimi  nfihcMH! 
lOtenrn'iiiafi;  (Mi\\f>rs  lo  winrh  I  liavi*  just  alliidni,  il'it  riinbc 
shown,  thai  tiirn'  is  aii\  ilnii^  in  }'l:inls  at  all  ahal<*i:tiiis  li>  tlic 
inflirH-Tfi  111  aiiiiiiiij^.  t**r  it'  llit-ri'  \h\  mir  ran  M-arrrly  sii|i|K)8C 
that  thi'v  art'  priKltirfij  hy  a  «lit!(.'ri'iil  rauM'.  i«i-l  ii*«.  llirrrjcire, 
lli>w  lra\in'jllii'  miiiih.iI  MriL'<l"!n. —  wliirli  In  us  )  riiiaps  ap|ii.*ani 
the  kjIl' lht-a(r<'  iii\\)ii«li  irislincts  rnaiiitr^t  lliiMfisclvrs — and 
luminj  «Mir  att>*iiii<*ii  u*  iIk'  \ri;rialt!c,  nH|iiirr  wlii'ilifT  any 
thins  iiiiah>:;<iu<(  \n  xUt-^r  spi m.;^  nt'  a«':h'ii  i*:  liiM'ovorahlL*  llicre. 

Oi«(*  rt'(i..trkaliN'   i!i>:ih('i:<*ij.  In'twri'ii  xl.v  aiiiiii^il   ami  the 

Etahji*  i>  III  ihr  ililirri'ihr  m|  llif  |iriiii*i|>l(*s  that  rnrin  their 
iliirn.  Tlic  t«*riii<  r  iI'm's  n<it  [MM-orur  tin*  iiiitnriifrit  nf  the 
r  111!  it  is  f-li'*'iii<-ally  <lt*i-iirii|His('t| :  xilirrcas  llir  latter 
liecony**  tin*  ImikI  i*\  tlx-  tiirriKrr.i'itluT  in  its  i^rtx*n. or  ri|»c  ^late, 
and  14  not  <ltM'iiiii{>«i-f,|  :ii)ii  turned  to  iinlnnu'iil  till  it  is  pa.ssed 
intu  il%  siit-i  .-p  ii.  ait'i  !*>  si.\>  •  >-l  ti>  various  aciioiis  of  various 
or;:an«,or  lln'ir  |ridii>N.  v,,  that,  lliou^h  ih<' I'imhI  iiI'IhiiIi  i^dc- 
•onipi  vdiii<^>rd«'r  to  i'c  a^«iii..l:i|i'il.\(*i  with  rri;ard  Ii>tli«.'  vrire- 
tatir  this  ha{>)«'h*(  lutitri-  ii  *  iitt-rs  it.  hut  t<i  the  uniiual  iiftcr  it 
eD?cr<  it,  the  drfMiiijUNMiij  ]  him  it*:  iH-iiii;  withnut  the  pkiiil  and 
wilttin  the  annua!.  In  lli'-  l>  rnn-r  envr  ii  js  the  artinn  ot'  the 
»;T*i^:'l»«Te  uiia'i<>i«*i-'t  '*'\  ill'-  •■:  .M!:i/.  iiit»ii  III"  the  j'lafit — in  the 
Uf'-r  it  11  llie  saihc  i\'  '.'-11  ;i^-.**'-il   l>\  llir  nr^'ani/alioii  iil'  tliu 

Ari-'h'  r  lliiii'j  in:i\   !■•    !j-  :••  nl  ••t\»  li — ?lj;i/as  the  ni«'*»l  re- 

IDar»:t?  !•     ;i.**in  ■l*' •■!    .mi    .  ».'•    ;ip-    tIiom-  r  litmi-eted   w  ill  i  the 

pT'  I  I'jit.'iu  of  ilii-  •»!  I '  !•  -.  ^■"  Tm*  :in  il«'i:it  III  \\,vsr  in^iiucts  in 

(«afiN    :«  ill*'   iiivt|.i[nii'  '.I  .  1    :lj"H.-  I  ;ii'<  |h  -  uliarlv  I'uniierlcd 

wi?h  ti.*-  pn"h.rtri'ii  *t\   I' '    ^' '  il  -  V  ff::il  *}»f  rxpaiidi'd  IJiiwer 

ami  T.--  •  ■.'•■rriliiMiN  ^.'mr  _'  "ri  j:.  it  iilln-  ;mal"L'iie  <»l  ihr  P-j-rn- 

lu'".*«-  M.«:  ri«-t  i>|'|Im'  .i    :  II. J  :  fl.is  i<  :i]l  {iriMluced  hy  |li\^irnl 

tf'.i    •...;-  11  tip- urLMiii.' .'     :i  •  !  llif|'.ih!.      N«»w  it' \ii' inn^ulrr 

%L    r.hii.!f  \,i:iiiv  (»|   i    .iil  .  .->ii.i   tlit*  woihlertul   dtvi  r«irv  of 

Ar  r  par7<  kI  Ii  ii<-litii  mt.-  n.  .-!-•{  ifiat  lh«*«e  an:  all  firi>ili:<  «'il  in 

t  f-.r  ««.  \ir;il  mmnumn  :ii:il  s'lt.   n^  t>vllii*  a-'inntit  sDiiie  iilivsiral 

p»virT»  i.joii  ilii'-r  \aii'd   '■:.'  •'•  /  tli<*ii.  and   hy  nieaiK  •>!'  the 

•rii   in   uli.-li   ilif'V  are   i-ian'^'i.  v\«*   sl!;ill   think   it   nearlv  as 

•  f%'0*  rf'.l  :ifid  :i<  i-Mijutalili'  :i«  \t  *•  :iislinrli\e  ii|«'ra!itiiis  tj  the 

va'';"u«  '  r*Mtiir<  s  ili:ii  tti'd  u[>"n  liieiii.      That  the  .saiiieaetion 

■^f  II  •!  ..F.t   l<l  ^u'  Il  ail  tht'iiii*'*  \arii  !v  •>!' t'-rniS  in  I'lie  vii-^r  and 

i.'.t!  -0'*  III  ihf-  nilii-r  ise(|ii:il.v  iKlnuiitlinj  and  iqu.illv  dii'ht'ult 

to  ci['ldiii. — Cuiii|>aru  the  buntlowcr   and    the   hive-ticc,  lliu 
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compound  flowers  of  the  one,  and  the  aggregate  of  combs  of 
the  other — the  receptacle  with  its  seeds,  and  the  combs  with 
the  grubs. 

Again,  as  all  plants  have  their  appropriate  fructification,  so 
they  have  other  peculiarities  connected  with  their  situation, 
nutriment,  and  mode  of  life,  corresponding  in  some  measure 
with  these  instincts  that  belong  to  other  parts  of  an  animal's 
economy.     Some  with  ft  climbing  or  voluble  stem,  constantly 
turn  one  way,  and  some  as  constantly  turn  another.    Thus 
the  hop  twines  from  the  left  to  the  right,  while  the  bindweed 
goes  from  right  to  left  ;^  others  close  their  leaves  in  the  night, 
and  seem  to  go  to  sleep ;  others  show  a  remarkable  degree  of 
irritability  when  touched ;  the  blossoms  of  many,  as.  the  son- 
flower,  follow  the  sun  from  his  rising  to  his  setting;  someUst- 
soms  shut  up,  as  in  the  anemone,  till  the  sun  shines  upon  them; 
others  close  at  a  certain  hour  of  the  day,  as  the  goatsbeardjfj^ 
another,  Hedysarum gijrans,  slowly  revolves.     The  same  phj^ 
sical  action  upon  a  peculiar  organization  produces  all  these 
eflfects. 

We  may  further  observe  that  the  great  majority  of  planli 
send  forth  radicles  which  presenting  their  points  to  the  souroei 
of  vegetable  life  and  nutrition  on  all  sides,  absorb  each  its  por- 
tion, and  convey  it  to  the  stem  from  which  they  issue;  analogoui 
in  this  respect,  to  the  polypes,  which  unfold  and  expand  their 
tentacles  lor  a  similar  purpose.  Ivy  planted  against  a  wall  or 
trunk  of  a  tree  supports  itself  by  innumerable  radicles,  but  I 
once  saw  a  ])lant  reared  as  a  stai)(lanl  which  sent  forth  none 
This  seems  analbgous  to  some  animal  instincts,  which,  depend- 
ing u|>on  circumstances,  may  be  called  conditional ;  as  when, 
in  the  case  of  a  sterile  queen,  the  bees  do  not,  as  usual,  mas- 
sacre the  drones.'* 

There  is  another  parallelism  between  the  plant  and  the  ani- 
mal, especially  tiic  insect,  which  apj)ears  to  prove  that  their 
instincts  are  ruled  by  the  same  physical  agent,  I  mean  their 
hyhernation.  In  cxtratropical  countries,  or  a  great  proportion 
of  them,  as  the  year  declines,  and  the  amount  of  heat,  reccivd 
from  its  great  fountain,  is  diminished  by  the  shortening  of  tie 
days,  the  deciduous  trees  and  shrubs  cast  their  leaves,  plantsof 
every  descri|)tion  cease  more  or  less  their  growth,  and  all  vege- 
table nature  seems  to  become  tor|)id.  At  the  same  period,  and 
under  the  influence  of  the  same  cause,  the  decrease  of  the 
amount  of  caloric,  several  of  the  higher  animals,  all  the  reptiles, 

1     Sec  Willd.  Princip.  of  Botany,  J  18.  n.  51.  a.  h.  Plate  ii./.  32,  25. 
S     Tragopogon,  3    Introd,  to  Ent,  IL  Lett  xx. 
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«s  well  as  nearly  tin*  whole  world  of  inserts,  retire  from  the 
r*icrcisc  of  their  wontcti  inslirictH,anfl  cunft'sil  theniseivos,  sornc 
imcJcr  the  earth,  an<l  oifirrs  uiiilcr  bark,  iindfr  siiuieM.  in  crev- 
ices, niMSS,  and  siniilar  hiding  |iluf*es,  where  Ihi'v  take  their 
Mriiitcr\  "ileep,  tdl  a  iu**Tr  L'('fii:d  l'-in|H*ratiir(;\vliis|H-rs  In  them 
— Awukf — and  thev  n.'luin  !«i  their  sev(>raleiiiii|fivnii*nfs.  Tliih 
pflect  in  li>ilh  tfie  plant  and  tht*  animal,  seeing  In  i<|irinir  from 
ibe  iame/iAysiivf/f':nHi'^-lhe  (icritMiiral  jnwerin^nl  thtrtirrnpe- 
ralure :  sui  that  heat  a)i)N':irs  to  U.*  tfie  plri  tntni.  and  the  or;;ani- 
zaliMn  of  itie  a;iiin:il.  the  strinirs*  it  l(iijefii\s,  whieh  ('an.se  it  to 
eilnSit  ifie  preserilied  se'{iienf'e«i!  i!s  in<linet!<.  Whni'vcT  has 
hoen  in  the  habit  of*  alleitdiiiL^  u>  the  nintinns  ni  iusfcls  will  tind 
them  most  alert  in  >ultrv  weather.  esiK-i-iailv  in  an  eiertrir 
•late  of  the  alnrKjihep*  liet'ort*  a  thunder  Mnrrn.  Heat  and 
tlerlririty  aUo  acee!(.Talc  tfie^ruwih  u^ plants,  if  duly  supplied 
With  moisture. 

It  II  remarkable,  and  Wfirlhviif  parti(*nlarob<ervation.  veri- 
nin^  the  old   ada:!"   that   exfrenies   meet,  ifi.-it  an   appniaeli 
louardn  the  rniirimum  nf  heal   pnuinreN  !»<Miielinies  the  same 
rdcrts   u|ton  or:!ani/f'd    nainre  that  an   aftproach  t<iw:irds  the 
wummnm  d(M><i.     lnlr<»pi(Ml(*ciuntriestheyd«)  not  divide  the  year 
lato  win!er  and   suriinier.  but  into  th«*  rainy  and  dry  seasons: 
•a  to  teni^MTainre.  tht*   tonner  would.  |K.Thaps.  I»e  jndi^ed  to 
<t«fTe^|Kind  with  our  winter,  and  the  latter  with  our  siuinmer. 
bms  with   ri"«[>«vt  to   the   s'  ite  of  ani'ii.ils   and  \e:^«rlabli.*s,  the 
retcrv:  would  apju-ar  to  !»•?  umA  e'lti^isreiit  with  laeis.     Tlio 
grr^i   raifi*,  ai-iordni'j  to   .M.  l/n'orij.iire.*  ••  \h'*jii\   to  f:dl   in 
bra/il  ab*«iit  the  imdill'-  uf  .^i'|>Te'nlK.'r.  wlit-n  all  nature  v«>nis 
to  awake  ln>rii  :ls  {H-ni'ilifal  rr|Hise:  xeifeiahoii  ie<«iiiiies  a  more 
lk\9:\\  tth!.  ariii  lite   I'reater  part  oi   pi  iitt"*   reriew  their  leaves: 
'.fie  i»i*'«'t<  l"-;j  II  to  reapj't  :ir:  in  l>*  t<»'M'r  tf«e  r.iirm  an?  rather 
n»"r»'  fn-'pie!!?.  and  wMli  lliem  tfi«-  iii*.'    ts:  hut  il  is  not  till  to- 
ward* th'-  riiiij.ili'of  .\o\'ni!"T.  wlniithf  ra.ri\  M*asoii  is  ijefini- 
|j«*.i\  ««'(  iri.  til. it  all  til'*  fi'iiit.i's  appear  ^ndd<'iilv  to  devidofio 
intrm*«-l'.en :   ai.d   'iii^   L'<'iieral    i'ii|>ni^>   that    all  nature   sieeins 
l#  r*-''ei\e   •  ••iifiri'.i-^  ail ''i.tnt.iii;    till    the    inuhlle  of  Jaiiuarv. 
»h(.n  It  a!'a'Fi"»  .1-  ::«  •i*-.     'I'll''  f-ire'^ts  present  then  an  a'jjuTt 
•  •f  n  o\»  fO'  !i'  .j!i1  I.!'    ot  wlueli  our  wimmN   in  Kiirope  «'an  L'lve 
ittj  I'l'M.      Wur.nj  ;  .art  nf  iheday  we  hear  a  mxhX  and  nninier- 
rupied  h'i'F*.  in  will'  It   the   d-'atenwi;/   e.ry  of  tlie  treeht»p|»er' 
pre'«.t  .«:  umI   \o  i  <*  innot  take  a  sti'p.  or  touch  :i  leal,  wilhitnl 
;<u::.ic  in»'-etti  tf»  tliL'ht.     At    11    A.  M.  the   heat   i^  i>L<Minic 
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insupportable,  and  all  animated  nature  becomes  torpid — the 
noise  diminishes — the  insects,  and  other  animals  disappear— 
and  are  seen  no  more  till  the  evening.  Then,  when  the  at- 
mosphere is  again  cool,  to  the  matin  species  succeed  othen 
whose  office  is  to  embellish  the  nights  of  the  torrid  zone.' I 
am  speaking  of  the  glow-worms,'  and  fire-flies;'  whilst  the 
former,  issuing  by  myriads  from  their  retreats,  overspread  the 
plants  and  shrubs;  the  latter  cros^g  each  other  in  all  direc- 
tions, weave  in  the  air,  as  it  were,  a  luminous  web,  the  light 
of  which  they  disminish  or  augment  at  pleasure.  This  brilliant 
illumination  onlycejises  when  the  night  gives  place  to  the  day. 

As  during  our  winters,  some  part  of  the  insect  population 
occasionally  appear  and  dance  in  the  sunbeam,  so  in  Brazil, 
according  to  M.  Lacordaire,  during  the  months  of  May,  Jdne, 
July,  and  August,  the  season  of  great  drought,  when  all  nature, 
is  embrowned,  and  consequently  atlbrding  no  pro[)er  food  for 
perfect  insects;  the  caterpillars  of  Lepidopicra  arc  those  moetly 
to  be  met  with,  while  in  the  rainy  season  those  only  that  live 
in  society  occur. 

The  great  object  of  the  Creator  appears  to  be  the  employ- 
ment of  the  various  tribes  of  animals,  to  do  the  work  for  which 
he  created  them  at  its  proper  season ;  and  whore  the  object  is 
particularly  to  keep  within  due  limits  the  growth  of  plants,  or 
to  remove  dead  or  putrescent  substances  before  they  generate 
miasmata,  we  may  conjecture,  that  when  their  services  are  not 
wanted,  they  would  be  allowed  a  season  of  repose,  so  thatdur- 
in;j  winter  with  us,  when  there  is  little  or  no  vcijotation  of  the 
plant,  and  a  hot  sun  does  not  cause  putrescent  substances  to 
exhale  unwholesome  ctfluvia,tlie  crcat  body  of  labourers  in  these 
departments,  we  may  say,  are  sent  to  bed  for  a  time,  till  their 
labours  are  again  necessary.  So  also  in  tropical  countries, 
where  drought  and  heat  united  arc  suiticient  to  do  the  work  of 
nature's  pruners  and  scavengers,  by  stop]>ing  vegetation,  and 
immediately  drying  u[)  animal  and  C)ther  substances,  before 
putridity  takes  place,  they  then  abstract  thenisulves,  and  retreat 
to  their  winter  quarters:  but  when  the  rainy  season  revives  the 
face  of  nature,  they  return,  each  to  exercise  his  appointed  func- 
tion, at  the  bidding  of  his  Creator. 

All  these  circumstances  indicate  an  analogy  between  certain 
phenomena  observable  in  the  history  of  plants,  and  some  ol 
the  instincts  oi anbnah:  and  tend  to  prove  that  the  proximate 
cause  of  bolii  may  be  very  nearly  related ;  and  that  as  the  imme- 
diate causeof  the  vegetable  instinct  is  c\Qi\r\y physical y  so  may  k 

1     Lampyris.     Pygolampis.    K.  2  Elater  noctilucvSt  ^c 
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that  of  the  animaL  With  regard  tot^ll  actions,  in  the  latter, 
which  are  the  result  of  intellect^  they,  of  cour|p,  are  produced 
by  some  principle  residing  withig^  as  when  the  senses  guide  it, 
or  it  exercises  its  memory ;  and  thcsi  aid  it  in  following  the 
jnipilsc  of  instinct.  The  greatest  of  modernichcmists  has  ob- 
«rved,>with  respect  to  some  such  agant,  **that  the  immediate 
connection  between  the  sentient  principle  and  the  body  may  be 
established  by  kinds  of  etherial  matter,  which  can  never  be 
.eirident  to  the  senses,  and  which  may  bear  the  same  relation  to 
heat,  light,  and  electricity,  that'thcsc  refined  forms  or  modes  of 
existence  bear  to  the  gases."'  I  may  observe  upon  this  passage, 
that  the  farther  any  matter  is  removed  from  our  knowledge 
and  coercion,  the  more  powerful  it  really  is.  Thus  liquids  are 
more  powerful  than  solids,  gases  than  liquids,  imponderable 
fluids  tlian  gases,  and  so  we  may  keep  ascending  till  we  ap- 
proach the  confines  of  spiritf  which  will  lead  us  to  the  foot  of 
the  throne  of  the  Deity  himself,  the  Spirit,  of  spirits,  the  only 
Almighty,  the  only  All-wise,  and  the  only  All-good. 

Dr.  Henry  More,  a  very  eminent  philosopher  and  divine  of 
the  seventeenth  century,  under  t{)b  name  of  the  Spirit  ofJS/a- 
turCf  speaks  of  a  power  between  matter  and  spirit,  which  he 
describes  as — "A  substance  incorporeal,  but  without  sense  and 
animadversion,  pervading  the  whole  matter  of  the  universe, 
and  exercising  a  plastical  power  therein,  according  to  the  sun- 
dry predispositions  and  occasions  in  the  parts  it  works  upon, 
raising  such  phenomena  in  the  world,  by  directing  the  parts  of 
matter  and  their  motion,  as  cannot  be  resolved  into  mere  me- 
chanical powers — which  goes  through  and  assists  all  corporeal 
beings,  and  is  the  vicarious  |X)wcr  of  (Jod  upon  the  universal 
matter  of  the  world.  This  suggests  to  the  spider  the  fancy  of 
spinning  and  weaving  her  web;  and  to  the  bcc  of  the  framing 
of  her  honey-comb;  and  es[)ccially  to  the  silk-worm  of  con- 
glomerating her  both  funeral  and  natal  clue;  and  to  the  birds 
of  building  their  nests,  and  of  their  so  diligently  hatching  their 
eggs."- 

This  spirit  of  Nature  of  Dr.  More  sccnuinot  very  different 
from  the  Ktheriul  Matter  of  Sir  II.  Davy;  and  it  is  singular, 
that  Dr.  Paris,  in  his  interesting  life  of  our  great  ehemist — 
speaking  of  a  nionumeiit  to  he  erected  to  his  memor[^  at  Pen- 
zance— should  thus  express  himself:  '*It  was  to  be  erected  on 
one  of  those  elevated  spots  of  silence  and  solitude  where  he 
delighted,  in  his  boyish  days,  to  commune  vyitb  the  elements, 

1     CotuoUttiimi  in  Travfl^  214. 
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and  ^here  the  Spirit  of  Mature  moulded  his  genius  in  one  of 
her  wildest  moqqs."^ 

But — to  return  from  this  digression  to  Sir  H.  Davy's  etheriti 
matter  bearing  the  samti  relation  to  heat,  light,  and  cicctriciUr, 
that  they  do  tonhe  gases — I  would  ask,  if  suGh  may  be  wt 
powers  by  which  the  soul  moves  the  body,  and  product  those 
actions  that  are  in  our  own  power  to  do  or  not  to  do,  depend- 
ing upon  the  will,  docs  it  seem  incongruous  that  light,  heat,  and 
air,  or  any  modification  of  them,  upon  which  every  animal 
depends  for  life  and  breath,  and  nutrition  and  growth,  and  al 
things,  should  be  employed  by  the  Deity  to  excite  and  direct 
them,  where  their  intellect  cannot,  in  their  instinctive  open- 
tions?     That  their  organization,  as  to  their  intruments  of  maa- 
ducation,  motion,  manipulation,  &;c.,  has  a  reference  to  their 
instincts  every  one  owns;  can  we  not,  therefore,  conceive  thit 
the  organization  of  the  brain  and  nervous  system  may  be  n 
varied  and  formed  by  the  Creator,  as  to  respond,  in  the  mf 
that  he  wills,  to  pulses  upon  them  from  the  physical  powers  a 
nature ;  so  as  to  excite  animals  to  certain  operations  for  vhick 
they  were  evidently  constructed,  in  a  way  analogous  to  the 
excitement  of  appetite  1    The  new-born  babe  has  no  odier 
teacher  to  tell  it  that  its  mother's  breast  will  supply  it  with  iti 
proper  nutriment;  it  cries  for  it;  it  spontaneously  applies  ill 
mouth  to  it;  and  presses  it  under  the  bidding  of  appetite  r^ 
suiting  from  its  organization.     When  it  arrives  at  the  age  of 
dentition,  it  as  naturally  uses  its  teeth  for  mastication ;  it  wants 
no  instructor  to  inform  it  how  they  are  to  be  employed  to  ef- 
fect that  purpose;  ami  so  with  respect  to  other  afipctites  which 
the  farther  development  of  its  organs  produces. 

It  may,  perhaps,  he  urged,  in  tlic  case  lately  alluded  to,  of 
the  infant  growing  up  to  puberty,  that  the  instinctive  opera- 
tions that  take  place  under  the  bidding  of  appetite  fall  under 
the  general  law  of  instinct;  but  it  must  be  admitted  that  the 
gradual  development  of  the  organization  is  the  consequence  of 
the  acti^on  of  physical  powers  in  the  pnjcesses  going  on  in  the 
body.  Or,  as  a  learned  writer  on  the  subject  asks, — "  In  effect, 
is  instinct  any  thing  else  but  the  manifestations  without  of  that 
same  wisdom  which  directs,  in  the  interior  of  our  body,  all  our 
vital  functions."'^ 

Having  rendered  it  probable  that  those  instincts,  which  re- 
sult evidently  from  what  are  called  bodi/ij  appetites,  are  the 
consequences  merely  of  physical  action  upon  an  organization 

1  Ltfe  of  Sir.  U.  Davy,  4to.  edit.  517. 
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adapted  to  rafwod  to  it,  I  shall  next  viquire  whe%ei  this  may 
not  be  the  case  in  instances  ivhiQh  are  not  ta  be  regarded  in 
that  light  < 

jRTe  may  divide  instincts  into  three  general  heads: — 

a.  Tfiose  relating  to  the  multiplication  of  the  species,  espe* 
cially  the  care  o£  animals  for  their  young  both  before  and  after 
birth. 

^  Those  relating  to  their  food. 

y.  Those  relating  to  their  Hybernation. 

■:  The  pairing  of  animals  usually  begins  to  take  place  in 
the  spring,  when  the  winter  is  passed,  the  earth  is  covered  with 
«  verdure  and  adorned  by  the  various  flowers  that  now  expand 
their  blossoms,  in  proportion  as  the  great  centre  of  light  and 
heat  more  and  more  manifests  his  power  over  the  earth ;  the 
birds  sing  their  love-songs ;  the  nightingale  is  now — ^'  Most 
musical,  most  melancholy;" — the  cuckoo  repeats  his  mono- 
tKMiouB  note ;  and  every  other  animal  seems  to  partake  of  the 
unirenal  joy.  All  this  appcaisi  t)|e  result  of  a  physical  rather 
than  a  metaphysical  excitement.' 

As  to  the  care  of  their  future  progeny,  a  gfsat  variety  of 
circumstances  take  place.  Viviparous  animals  have  generally 
to  give  suck  to  their  young  for  a  time ;  oviparous  ones  either 
to  construct  a  nest  to  receive  their  c^gs,  and,ailer  hatching,  to 
provide  them  with  appropriate  food  during  a  certain  period,  or 
to  deposite  their  e<rcTs  where  their  young  progeny,  as  soon  as 
hatched,  may  infallibly  find  it.  But  first,  I  must  say  some- 
thing of  that  Stw^^,  or  instinctive  afTection,  which  is  almost 
universally  exhibited  by  females  for  their  progeny  both  before 
and  after  parturition ;  a  feeling  of  affection  not  generally  com- 
mon to  the  males,  or  rather  only  in  a  few  instances,  as  where 
the  male  bird  assists  the  female  in  incubation.  Yet  thia  in- 
stinctive fondness, as  soon  as  it  ceases  to  be  necessary,  vanishes: 
except  as  was  before  observed,*  in  the  hun^  species ;  a  fact 
that  seems  to  prove  that  it  is  not  the  ramilt'<^  tW  associaHon 
of  ideas,  but  of  an  impress  of  the  Creator  iftcrv^oven  with  the 
frame.  But  that  this  impress  is  by  means  of  jkphyrfcal  inter- 
agent,  seems  to  follow  from  this  (!irciimst§pce-i-th^  the  hen 
shows  the  same  instinctive  attachincrif  to  the  youijg  ducklings 
that  have  been  hatched  under  her,  that  she  would  do  to  chick- 
ens, the  produce  of  her  own  cgc^s ;  and  if  the  new-bora  offspring 
of  any  mammiferous  animal  is  nbstractcd  from  her,  and  another 
substituted,  even  of  a  different  kind,  the  same  affectitnate  ten- 

1     Sec  above,  p.  315.  ^ 
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derness  is  mfuiiifested  towards  it,  as  its  own  real  ofispring  wosid 
have  experienced-  Now  was  it  a  metaphysical,  and  not  a 
physical,  impulse,  surely  this  would  not  be  the  case.  This  is 
only  one  of  many  instances,  which  prove  that  instinct  is  not 
infallible:  and,  in  truth,  with  regard  to  the  higher  aninil|p, 
many  associations  may  take  place  between  the  child  andparenl 
that  help  to  endear  the  former  to  the  latter.  In  the  first  plac^ 
the  very  circumstance  of  its  being  the  fruit  of  her  own  bowebi 
and  fed  with  milk  from  her  own  breast,  must  bind  it  to  her  by 
the  tcnderest  of  ties ;  especially  as,  at  the  same  time,  it  relievei 
her  from  what  is  troublesome.  There  is  something  also  in  idaot 
helplessness,  and  infant  gambols,  calculated  to  win  upon  the 
doting  mother.  The  subsequent  alienation  and  estrangemeot , 
of  the  female  from  her  young,  which  takes  place  in  all  animtli 
except  man,  appears,  in  the  first  instance  to  be  produced  by  thdr 
becoming  troublesome  and  annoying  to  her ;  which,  in  sods 
degree,  may  account  for  her  desire  to  cast  them  oSi  Examin* 
ing  the  subject,  therefore,  on  all  sides,  in  the  highest  gndei 
of  animals,  and  those  in  \^o;(n^  maternal  affection  appeui 
most  intense,  intellect  and  associations  may  be  a  good  dol 
mixed  with  instinct  in  producing  it.  As  we  descend  in  the 
scale,  the  intensity  of  tne  feeling  seems  much  reduced ;  and, 
in  numerous  tribes,  is  confined  solely  to  the  circumstanoeiof 
parturition.  So  that  the  Stargc^  and  its  cessation,  do  not  ap- 
pear altogether  so  extraordinary  and  unaccountable  as  a  cursory 
view  might  tend  to  persuade  us. 

The  MamniaUanSy  in  general,  appear  to  have  recourse  to 
very  few  striking  preparatory  actions  previously  to  bringing 
forth  their  youug,  since  they  have  usually  no  nest  to  prepare 
for  their  reception.  Cats,  however,  it  may  be  observed,  search 
about  very  inquisitively  for  a  snug  and  concealed  station;  aod 
burrowing  animals  naturally  retire  to  the  bottom  of  their  bur- 
rows, when  their  feelings  tell  them  their  hour  is  come,  and 
there  arc  relieved  of  their  precious  burthen.  Several  others oi 
the  Rodentia^  or  gnawers,  as  the  dormouse,  make  beds  of  their 
ow^n  hair  to  receive  their  young.  In  most  cases  that  fall  under 
our  daily  observuijon,  the  young  are  dropped  where  the  mothtf 
happens  to  be  when  the  pains  of  labour  overtake  her.  The 
animals  we  arc  speaking  of  have  at  hand  immediately  a  plen- 
tiful supply  of  food  for  iho  nutriment  of  their  new-born  offspring; 
they  have  not,  like  the  birds,  to  search  for  provision  for  them, 
but  from  their  own  bodies,  furnish  them  with  a  delicious  fluid 
suited  to  their  state,  which  forms  their  support  till  they  are 
able  to  crop  and  digest  the  herbage,  when  they  are  lefltoshifl 
for  themselves.     Some  are  born  more  independent  of  maternal 
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care  than  others;  thw  domcutir  animals,  as  the  otiC  the  lamb, 
and  the  >'oung  c<jlt,  ran  move  about  almost  as  s«Nin  as  they  are 
bom,  and  ran  immediately  use  their  ori^ns  of  sight :  whereas 
the  progeny  of  beasts  of  prey  usually  cumc  into  the  world  blind, 
aai  aome  time  elafyse^  l)cfi>re  they  can  nm  nUiut,  so  that  the 
dam,  if  she  wishes  to  remove  theui,  must  carry  lliem  herself, 
which  she  itienenilly  iIim^h.  in  Iut  mouth. 

Ai  the  |in^|N.*r  ftKid  of  hcrMvurous  qundni}ieds  is  almost 
t^trj  where  abundant.  1h«*y  are  sf»on  tem|)ted.  without  the 
■Menrention  of  the  mother,  to  hrowsc  U[K)n  the  herbage:  but 
Cte  Tiredaccous  liea-tt  uliuse  f«Miii  niunt  lie  pursued  and  rap- 
turea  takes  more  pains  to  iuMrii(*t  her  young  how  to  maintain 
iheiiMelves:  thus  the  enl  lavs  the  iiinuse  or  bird,  that  she  has 
cavght,  bcf«»re  her  kitt<;ns :  ami  it  is  laiii^'hahlc  to  <il>scrvc  how 
they  are  eicifed,  aiNl  with  what  resr>lution  and  fen>«-ity  the 
filtle  furies  ende.ivour  to  keep  |Nissession  of  the  prey  their  dain 
haa  brought  to  them. 

But  of  all  classes  of  aniniali  the  hinis  are  the  most  remarka- 
ble for  the  lalMMirs  they  under i^o  preparatory  to  layini;  their 
cggSL  In  those  that  mit?rate  a  lonir  aerial  voyage  is  previously 
lo  be  tmdertakcn,  the  stimuliiM  tu  whi'-h,  in  the  swallow,  a|> 
pears  to  be  altogether  physical,'  and  is  probably  so  in  other 
MCratorL  Hut  what  is  it  that  direets  them  in  their  lUght. 
aad  enables  them  to  return  to  tli«*  countries  from  which  they 
had  migrated  '  Did  the  swallow'  sti-rr  her  course  within  sight 
of  land,  it  might.  |ierhap«.  In-  sup|Nisrd  tli:it  ht-r  mtmttrif  was 
her  director:  but  ifif^i*  Innls  are  cl'lcn  Initrnl  at  sea,  hundreds 
of  miles  fnMU  anv  sh<»re.'  \vh<Te,  on«'  wmilij  tfnnk,  tliere  could 
be  BO  infle\  cither  in  th«*  i'ImimIs  or  tlii*  «H'«*an  to  instruct  her 
which  wav  t(»  steer  Iht  ailwniurou^  ruiir^c.  Th«*  onlv  atmos- 
pheric  plienoiiit'iion  atli'cini'j  Iht  untilil  U*  lip*  rhan«je  «»f  tem- 
pcralare  as  dbe  went  n<irih\iaril.  Mut  wi*  ran  «»nly  ronjcc- 
lure  \n  thi-i  ''ase— (ili««*rvaihiii  as  \m-1I  as  Scripture,  tells  u«i. 
indeed.  Th^  sturk  m  th*-  h''tir*  n  hmtui  th  h*ritppitintfti  tim*'!' ;  and 
ik^  f«rf/^.  itnti  th*'  t  mn^^iimi  th*'  M*rtii/wrnhsm^-  th*'  timr  nffhrir 
^^mtne^  hut  (lud.  uIm  do-n-c^  the  entl.  apiNiints  the  means. 
which  often  remain  aihiihL''<t  his  >*\'r>  i  Things,  Y'cl.  thouirli 
the  immediate  »t^.*nt  that  i!ind«'s  the  swallow  over  the  expanse 
nf  water,  fnjm  the  torrid  tu  the  !em|)erute  /one  is  latent,  we 
may  still  inquire,  when  shtr  has  made  the  sinires  of  Britain, 
what  is  It  th.1t  iirifirs  her  h*  Mck  her  old  \i(-inilv.  and  to  build 
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lMrMltjin4ftB  vory  spot  where  she  herself  first  drew  breatl:^ 
w  Dr^  JtwAt'a^perimenls  provo  that  swallows  do  I'  Heit 
Vllf.lM  not  fiOIQBCtiirG  that  her  intellect  and  memory  becotjw 
l|H  gmdnl  '  Sao  recognizes  the  spot  in  which  she  commitlari 
barntf  to  tbp«Ba  breeze ;  and  thore,  probably,  again  (lies  iolani 
aod  wiU.baveao  great  difficulty  in  pursuing  the  Hue  of  coai> 
tr^  which  lekdfl  to  her  native  village,  and  to  the  very  roof  under 
top  «ma  of  which  she  was  boro. 

Biit  (tf  «1I  tha  intincls  of  the  feathered  part  of  the  crevtioiv 
than  i§  none  nwre  remarkable,  more  varied,  and  more  worll^ 
c^  admintWD  than  that  which  directs  them  in  the  situalin 
UMtfltructura of  their  nesis. — One  iiidificaleii  upon  the  groundi* 
anather  under  grotiud,  or  in  the  sand  -,'  some  select  llie  chimiie^r 
ortav^iAf  hoDMf  for  their  clay-built  struclures:*  ihosQ^t,- 
'  tJMNH.  aettM,  which  (he  Chinesa  epicures  and  orutora  so  hiflhif 
jam,  UQ  fomwd  in  caverns  and  dark  places  by  iJie  little  Em 
whoM  work  tbev arc.  The  great  majority,  however,  nidifictV 
ullfeMUMlbanM,  and  where  they  arc  within  reach  tbairtmtr- 
Up  canfliUy  concealed.  ' 

The  atractiBV  apd  materials  of  nests  are  also  infinitely  nri- 
am,  tpi  tatcy  be  Considered  to  result,  as  well  as  all  ttie  procMd- 
iagiofaaiiaiUlwkh  regard  to  tlieir young,  from  an  excitemtDl 
■Ml^gow  in  that  "which  Dr.  Jenner  first  noticed  in  tbo  awtif 
low  I*  apoo  which  he  observes — "  Tbo  economy  of  the  aniaul 
■eomi  to  be  r^ulated  by  some  external  impulse  which  leadils  j 
a  train  of  conseqtiences,"'  and  which  does  not  cease  its  actioa 
till  it  ha«  accomplished  the  end  for  which  it  was  given ;  namely,  ' 
the  procreation;  oviposilion  preceded  by  nidihcation;  inculit- 
tioD ;  hatching,  or  birth ;  nutrition  and  education  of  the  70111 
prooeny  of  each  individual  kind,  according  to  the  geooril  in 
of  the  Creator. 

We  know  very  little  of  the  proceedings  of  the  remaiMf  4 
daaaea  of  Vertebrates — which  are  diBtinguisbed  by  htn^f 
cotd  blood — the  Reptiler,  namely,  and  the  FUhea;  except  .ttit 
tbe^o  not  feel  that  instinctive  love  for  their  young,  after  Udh 
exhibited  by  the  quadrupeds  and  birds.  They,  nowevn,M 
invariably  instructed  by  the  Creator  to  select  a  proper  plaeaJB 
which  to  dbposite  their  eggs  where  they  can  behatcbedeitbffkgr 
artificial  or  solar  heat,  Those  of  some  Ophidiam,  as  mfcK 
are  buiied  in  sand,  and  not  seldom  even  in  heapa  of  fenm^ 


1    PUht.  Trmtu.  uU  nipi,  t6.  9    MsUeilU  TVffb^M 

3    HinmdB  HjMna,  4    H.  nulica  tt  nMk 
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ing  manure;  while  those  of  venomous  ones  are  hatched  in  the 
womb  of  the  dam,  and  come  forth  in  the  serpentine  form.  The 
Sawrians  also  select  a  proper  place  for  their  eggs,  and  then  de« 
•eit  them;  the  crocodile  buries  hers  in  the  sands  near  the  river; 
wbere  many,  however,  are  devoured  by  the  ichneumon,  and 
its  other  enemies,iand  are  even  relished  by  man.  In  the  Ba* 
trodUaH  Order  one  species  of  salamander^  commits  a  single  ^g 
toa  leaf  of  the  Persicaria,  which  it  protects  by  carefully  doubling 
the  leaf,  and  then,  proceeding  to  another,  repeats  the  same 
manoBOvre,  till  her  oviposition  is  finished  :*  the  toads  bad  frogs 
lay  their  eggbi  in  the  water,  the  former  producing  two  long 
strings  resemoling  necklaces,  formed,  as  it  were,  of  beads  of 
jety  inclosed  in  crystal ;  while  those  of  the  latter  consist  of  irre- 
gular masses  of  similar  beads.  This  gelatinous  or  transparent 
eoveiope  forms  the  first  nutriment  of  the  embryo.  The  nuptial 
•oog  of  the  Reptiles  is  not,  like  that  of  birds,  the  delight  of 
ev«r^  heart,  but  is  rather  calculated  to  disturb  and  horify  than 
to  atiil  the  souL  The  hiss  of  serpents ;  the  croaking  of  frogs 
and  toads ;  the  moaning  of  turtles ;  the  bellowing  of  crocodiles 
aad  alligators,"  form  their  gamut  of  discords. 

With  regard  to  the  Class  of  Pishes,  the  general  object  of 
those  that  migrate  appears  to  be  the  casting  of  their  spawn; 
this  it  is  that  causes  the  different  species  of  the  salmon  genus  to 
leave  the  sea  for  the  rivers;  for  this  the  herring  travels  south- 
ward, and  the  mackarel  seeks  the  north ;  all  of  them  guided  by 
the  law  of  the  Most  High,  sliowfng  itself  by  an  indomitable 
instinct,  to  seek  those  stations  for  ovipositions  that  are  bestsuited 
to  the  adration,  hatching,  and  rearing  of  their  spawn — but  as 
DO  very  striking  traits  are  upon  record  with  regard  to  the  ovi- 
position of  fislies,  1  shall  merely  refer  the  reader,  with  respect 
to  the  instinct  of  the  migrators,  to  a  former  part  of  the  present 
work,  where  that  subject  is  discussed  more  at  largc.^ 

Under  this  head  I  shall  only  further  notice  the  numerous 
tribes  of  the  insect  world,  which  have  all  their  seasons,  varying 
according  to  their  several  destinies,  for  fulfilling  the  great  law  of 
nature,  and  to  which  the  organization  of  each  species  is  adapted : 
and  when  the  period  for  laying  their  eggs  is  arrived,  each  is 
directed  to  place  them  where  their  young,  when  disclosed,  may 
find  their  appropriate  nutriment.  From  the  instance  of  the 
flesh-fly,  above  related,^  we  learn  that  it  is  their  scent  that 

1     SdtamAndra  j^tyeauda,  2     Edinb,  Phil.  Joum,  iz.  110. 

3    See  abore,  p.  17.  4    iWJ.  p.  57. 
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diBBQti  ianeti  to  ^'proper  Mabon  for  llicir  eggs.  When  «t 
ttacStet  thftt  nacjr  ^ut,  •taBOsl,  is  the  destined  food  of  some 
pacghg  faMCt^  wsmiycoiiijaoiure  that  ihc  sense  of  »mellii>^ 
mut)  ID  tbon*  te  fir  man  nin  than  in  the  higher  animals,  w 
■iitoflnUBtheintO'dutiagaufa  from  all  olhcra  the  appropriaU 
PlllriBMOt'of  rt>rig  own  de£»idanl5.  Wtteie  the  parent,  as  ii 
ft— «*-—  dw  eaae,  ftedi  apnn  the  same  pliuit  wiih  the  chit 
diail^  dia  Mqiiiroi  no  nieh  guide,  but  witii  res|>ect  ta  the  ma- 
jaaty  of  ioiWt%  oqMcially  toe  intinite  host  of  LepidopUruj- 
vrinui,  aAer  tb^snire  at  their  perfect  state,  never  toucb  whii 
fbtnit  tbeir  nnCnment  wbUe  they  arc  larvcs, — some  such  giu<k 
n  abaolotely  nocBnary. 

-  fif  Anotber  CIbm  of  lutincts  relates  to  the  difieient  niodo 
ti7  '(rtlicb  aniin^procnre  ibatfood.  Nolliing  atibrds  a  imtb 
itrijpiW  proof  ofpnative  wiadoin,  and  of  the  most  woodenul 

^'  itatioB of  meuB  to  an  end,  than  the  diversities  of  slmctJiR' 
i  a  ftw  to  tfaupartinilar  functioG.  If  wc  consider  tin 
ev|uibtyofMiMtan6ef,animtil  and  vcgeiablo.  produced 
from  the  earth,  which  form  tht;  nutriment  ofils  Inhabitanli- 
■oma  aotid  and  not  aanly  peoairuble ;  olJiers  soft  and  reatl3y 
wrcrad  and  commtnutod ;  others  again  liiiid,  or  Mani-fluid)^ 
WW  nu^  oooeaiTe  what  a  vast  diveraity  of  organs  is  necessu; 
to  vBaet  diii{MirpMa  To  render  solid'fuod,  of  any  kind,  fit  (» 
deglutition  and  digestion,  the  saiDc  niouih  must  be  furnished 
wiSi  several  kinds  of  teeth,  aomu  for  inciainn.oiliers  for  lacm- 
tion,  others  again  for  grinding  and  maaticatwn — wliik  fham 
^Bt  only  absorb  liquids  merely  require  an  ot^h  ada]4ed  fr 
suction,  though  often,  at  the  same  time,  fiU«l  to  pieroath* 
substances  from  which  the  nutritive  fluid  is  to  be  tkrited  Biv 
Tarious,  also,  must  be  the  organs  for  swallowing,  and  dimtipg 
the  food  according  to  its  nature ;  others  for  elaltomtiag  ilpail  1 
.abstracting  from  it  all  those  substances  that  are  nqmnJlf 
the  several  systems  at  work  in  the  body,  and  coDveyii^  (feat 
to  their  proper  stations;  and  the  means  also  for  rejectingfiv 
the  body  the  residuum  after  the  secernmenttbrthe  abovafV- 
poses  of  the  finer  life-supporting  products.  Here  are  a  tana^ 
of  organs,  admirable  in  their  structure,  and  fitted  for 
an  infinity  of  ways ;  some  at  the  bidding  of  the  will  • 
by  the  appetite;  others  independent  of  the  will,  snch 
distillations,  percolations,  chemical  and  electrical  pr 
coDStaatly  going  on  in  the  body  of  every  aoimal,  to  .aapanM 
all  the  products  that  its  nature  and  functions  requinuid-**^ 
of  a  moriaaica/ agency  at  work  within,  not '  ■    ■    ■■       "^ 
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r>penlioa.  but  fuifillinp  a  law  which  must  be  oiieycd.'  It  has 
been  tbuiid  that  Uaivanic  action  will  supply  liiu  plarc  of  the 
mJi  iipou  the  nerves  nml  inusrles,  tur  by  it  the  fves  can  be* 
opeoed,  and  oth^T  muscular  iiiovcineiits  lie  prttduccii  in  a  dead 
body."  Sir  II.  I>avv  was  (i!'«ipiiiion  that  ihr  air  iiispiri'd  rar- 
ncs  with  it  into  the  lilmhl  a  sulitijir  <ir  ctfiiTual  part  prubably 
iiroducin;;  animal  heat,  since  thuso  annual!!  that  |Missi.*!i!i  tlic 
hi|[licft  tcni|ierutiuc  consume  tiic  greatest  cpiantiiy  ol'  air,  and 
time  that  consume  the  siiialiol  (|uanlily.  are  cuid  LIcNided.* 

The  kcrbiviiruu!!  Mammalians  arc  generally  nut  rcmarkabk* 
iur  any  arli/iciai  iiican^  nl'  proruruiL;  their  UhmI.  I'rovidenro 
haf  spread  a  table  iK'ton*  lltfin.  and  invitc!!  iIkmh  to  fiarinkc  of 
It,  wilh4»ut  anv  other  iniubic,  than  iNMidinir  (heir  necks  to  cat 
It;  but  the  carnivorous  Mnt.>. — as  liu'ir  dc*!itincd  pabulum  iii 
endued  with  iorumntivr  |mwrrs,  which  cnaiile  it  cjt'ten  to  escape 
from  them.  aiMl  diiiappMint  tlicir  ex|H'rtaii(jn.s. — nmst  have  re- 
\o  iiiratasrcm.H.  and  he  in  wail  tor  their  prey;  the«e. 
rver«conMs»t  rhicily  in  contxalin!;  thf*niselvcs  and  Hpringin? 
rnly  u|ioii  It.  Tiic  \*t\,  i»t  all  f|ua(lru|ied!$.  in  the  nuwt 
cchrbmti  it  lor  his  slrulauents  and  tiiicssc  in  entrap|iins;  hi« 
paine*  and  hi^  patience  is  cijiial  to  his  crat't.  Smie  ha^e 
doulilcd  whether  this  animal  ran  fasi  inah'  ixiultrv,  as  has  Imh'U 
oAcnaMerted.but  I  know  (ute  lll^tanl'e  which  t'nilv  contimi!(  it. 
A  friend  of  mine  one  nijht  heaniii;  a  nois^*.  ii|iiin  liinkini;  out 
in  \\H  diPTtir'H.  >.iw  a  l<>\  i.^niiT  lltf  l;en-r«H^si.  |werin;;  up  at 
inc  IkL-ns,  wiii^'h  l^illi  lie  ;:titl  hi>  wil'-.  whu  'nM  me  ifie  >tor\. 
MW.  a.*  thev  dill  :il*>ii  ih«.'  I<<\  rnnmiiL:  :iwav,  in  >iotc  nf  tlii-ir 
•houtni:!.  Wi'h  une  in  hi>  inoiiti).  Iiji!i-i-ii.  •  n  any  other  f»rin- 
ctpk*  wo  cunn'it  a<'iMunt  tur  li.>  ie{'M|iijiaijtiL:  ih**  }ien-ro<>>!*f  in 
the  ui'j^Ui. 

Tl>e  iarJs  an*  ii"**  ri««?eil.tii.':ii  •vt'i  iIk' ({M.iiiriiM'ii*:.  t".ir  then 
ftnisajt'ms.  i*r  any  r  ■:  irkai'n-  h.imii^  *>{  }  [(•\ititn:;  t<»<i<|  t'«ii- 
li«cn»?<lve'*  iir  tlii'ir  \  .i.j.  Tri-i*!'  .>i  j-rv  li»l«il\  alia*-!*  aixl 
•eixc  liit'ir  (ii-'^Mieii  IikpI  wli'Tt". i  r  lli<-\  t.ihl  it:  the  i>wl>.  iiuJc* d. 
like  lJi»J  <M'>,  ;ln'ir  ai.  .:  'J  .'  ,  -» «-!ii  t"  I  ^«'  iirt'lii*'-  as  imihIi  a< 
lUengWi  V*  arirai-t  lli*  •.  i-  i-.  'I'iie  ran. fn-!i». !••:>».  a^*  tin*  vi:l 
tare«  asnl  'T-  -w  s.  st.ii:i  iIi*  ■•  ■..  r  :!.■■  rai  •m-mn  ft  di  a<l  anim.iU.* 
Sifne<il  tip- --M-ljirii-. e^jN  •■,  i  i\  Wh  >.'<.!!^.iiiiiii':ite  the  appr^a^'h 
•f|  bad  wi'a!h*-r,  hv  iravni:*  tii*   •  •  .i*-:,  .t:.l  ^i'i*kin«j  !hr  nit«  rior: 

m 

aiMUdurui;!  liie  inlniHe  Irc^:*  ••:  .1  nl-xi-p-  wniti  i.  the  weli-t*H>trd 


1      Sr    Itt,  H'tf^>\'»    txtriUul    •'..:•  Ill*  •.*->   •!     (  ■•  ••     Mi)i|  f  V.  /I.   T.  t».  ci\^i> 
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liilidl.uid  trtdarti  qidttng  thrir  summer  Gtatlons  in  tfac  more 
DOvtlMlra  l«|ppa^,fly  totbs.KXitkand  seek  the  unrroxeti  springi 
and  WBtan.c^tbsu^aBddiatriote.'u'here  they  find  a  supply  uf 
food.  AU  tbe«  phyneal  Rctkili,  seem  to  uris'e  from  a  ]>h>sicat 
CMiM^  Mid  eoiljr  tft  bs  accoohted  for,  without  having  rccounr 
'  to  ui^  otbor.  - 

Withmgvd  to  tfae cdd-blooded  animals,  the  fishes  aiid  icf- 
mm,  mkiwwbotUttle  of  their  habits  in  this  respect,  or  of  an? 
puticolw  ■tntageou  to  whidi  they  have  recourse  to  procure 
tbdrfiMxL  Some  of' the  |neibceDus  fishes,  as -the  \nkc  and 
pereb,  Mfpuai  to  lie  in  wait  in  deep  water,  and  so  dart  u[wn 
their  pray;  others,  «« the  ihark,  with  open  moulli  pursue,  and 
dejTOiir  tMh;  th«  fly-calehing  ones,  as  the  several  species  of 
the  Clip  aqd  nlmfHi  genut,*  are  equally  upon  the  walch,  but 
nearer  the  lOriace^  to'  wenzo  a  may-fly''  or  ephemera;  the  6sti- 
i^frog*  hanga  outittlineiiii  the  sea  to  catch  other  lishc9;ll)e 
•eipents  are  nid  to  fitsoinate  the  birds :  the  enormous  boa  lies 
i^  vnit  for  the  anlelopea  and  other  quadrupeds,  and  coiling 
ttKlf  around  them  in  migh^  foldt,  crushes  them  to  render  ttMm 
mora  fit  for  deglutition ;  tiie  Batrachians,  Chelonians.  andon- 
merout  Saoriaiw  are  oo  the  alert  after  insects  and  smull  game : 
while  the  vait  and  ferocious  crocodiles  and  aligntors,  lookii^ 
Gks  tnmkt  of  tieca,  lie  basking  near  the  surface  of  the  waur, 
ready  to  qtring  npon  any  large  fish,  or  even  mnn,  ih&I  may 
chance  to  come  within  reach. 

Of  all  animals,  tn«ct(  afTord  the  most  numeroas  inalMHN 
of  instinctive  proceedings  with  this  sole  end  in  view ;  the  piK 
falls  of  the  anti-lion  ;*  the  webs  and  nets  of  the  rarious  ■ortiaf 
spidersspreadover  the  face  of  nature;  and  many  more,  flnillt 
instances  of  stratagemB  to  secure  their  daily  food;  wMIs  !■ 
infinity  of  others  acquire  it,  aided  only  by  their  aeoaei  Mid 
natural  weapons.  Let  any  one  look  at  the  promiDent  cqW 
tremendous  jaws,  and  legs  and  wings  fomied  for  rapid  mmi 
on  the  earth  or  in  the  air  of  the  tiger- beetles,'  and  he  will  leaAr 
see  that  they  want  no  other  aid  to  enable  them  to  seize  titv 
less  gifled  prey:  and  numerous  other  tribes  both  on  the  eailk 
and  in  the  water  emulate  them  in  these  respects.  The  fUt^ 
or  herbivorous  insects  also  are  mostly  fitted  with  an  ert """" 
dioaryaculenessofcertainsenses  to  direct  them  to  their  ^ 
iH-iate  pabulum.  The  sight  of  the  butterly  and  ntoUrinv- 
bly  leads  them  to  the  flowers,  to  suck  whose  nectar  thai 


INSTIJICT.  33S 

;ivalvc  tubes  arc  given  tiiciii.  The  scent  of  the  dung-LcciIci 
iikl  the  carriun-flies  allures  tlieni  fo  liirir  res|ieelive  useful, 
iiougb  distguating,  repasts.  A  \ery  nuincroiis  lril>o  o(  (husu 
ihal  derive  their  nutrunenl  troiii  cither  aniiiKiIsp  neillii.T  entrap 
iiein  by  stratagem,  nor  u>satl  them  hy  \ji>lt*n(*e;  iMit,  as  ihc 
HJtlertly  ami  the  moth  du(M>Mt  ila-ir  r&::^s  ujioii  tlieir  u|ipr(>priate 
r«yclfi6/c,sodutiies«:  U|nhi  tiu-ir  apprnpnate  animal  I'inkI.  Kvery 
Mrd  almost  that  darts  thruuirh  tin:  air.  e\erv  iieust  that  walks 
the  earth,  cvcrv  fusli  that  bwiiiis  m  its  waters  and  alnuMt  all 
liic  lower  aniiiiaU,  and  even  man  himself,  the  lord  of  all,  ore 
infested  in  this  way. 

I'pou  the  food  of  tlit^  Cnishicrans,  Aht/Iinianx^  and  all  the 
luficr  grades  of  animals,  I  liavc  liefon*  butlicionlly  eiilarged;  I 
aeod  not,  therefore,  here  rr^uine  the  >ul'jcet. 

Ttius  we  see  the  Almi;;hly  anil  All-wi>!e  manifests  his  (^om/- 
irjs,  as  well  as  his  \vi>«lum  and  pnwur.  in  pmvidint;  fur  the 
■aots  of  all  the  ereaturt-s  that  li«r  has  made;  fittini;  cai'h  with 
peculiar  organs  adapted  tu  it.s  assipicd  kind  <if  tbtKl,  Uith  for 
pforuring  it,  preparing;  if,  diji'stin:^  it,  a!i>imilaiinL;  it.  and  for 
nejBCtiiiK  the  rvsidunni  ui  all  the^t*  ojierations.  A  physiral  ac- 
tJoQ  upon  each  of  tiiesM?  orifans  and  systems,  fitted  hy  him  to 
nsceivc  and  respond  to  it,  is  all  that  the  (*a!>e  schmus  to  ri*quirc 
in  ihe  majority  of  instances  :  in  tlnise,  htiwevcr,  that  de|iend 
OfKKi  artifiec  and  stralni^cm  fur  their  ft  Mill,  the  exeitini;  rause 
IS  less  obvious.  Thc*M>,  ind'-rd.  lK:loni;  tu  the  hij;her  instincts 
DOOSMiered  under  the  fhwt  hu.nl. 

1.  That  el.'iss  of  hi'^liiicls  uhi'-h  relates  to  th«'  hi^ftf-rnatitm  of 
uumals  havm;;  been  (-•'n>wliT'  •!  in  aiioiher  place,'  I  sfiall  only 
Jbmtr\c  lM*re,  tliat  the  ai  tiun  **\  a  ph\^4r-:il  eausi;  is  in  no  de- 
pvtment  ui  th«'  hisi*>ry  ••!  antiuaU  iiimp*  e\iili'iiliy  made  out. 

My  k-arned  friend  and  iiMiiiiitci.  .Mr.  S)"-ni'i:,  has,  in  the 
tur»iautu*n  /"/'«'ri^ll/i"'l•:.'f/. pr<i«Jt.i-eti  m  vera)  la<*I>,  as  n'>t  easily 
reconcilable  ti.>  thf  hypi#iiifM«  wjth  r(-s|<«rt  tu  i(m*  raiise  of  In- 
ftinct  which  I  am  nuw  i-<>ii>i<1ct.ml;  ;  anil  ;r<>liaMy  a  i^reat  many 
CDore  mieh:  lie  linjujht  furwaid;  l>iji  i:i\  nlMi-rt  here  is  merelv 
Utcouflider  t}ie  'j*'ii«-ra]  piii.fM  |c;  jt  \\<>ul,|.  iniiind,  U*  iiit-dless 
uid  cnd«t.'»^  to  (Ji<ii'u>^  |'aitt>  iii.ir  i-a^i  «.  «iiii|  fiilly  to  aei:ouiit  for 
sU  aberraii'*(i4,  \\[i.<  }i.  m  the  |-i-e>ent  siait*  i.if  our  knowledge, 
il  WiAdd  iintl  tie  [M'^i^iiilc  hi  liii. 

But  there  a  nne  (irfdni^iaiP'e  ff  a  li-is  ef)nhnt.il  nature,  and 
iipua  which  a  ^ikmI  <ieal  of  liic  ipii-^timi  htiiLies.  to  which  it 
Will  be  prr»|icr  (o  ad\ert.  1  ntean  I  in*  cfianje  that  has  been 
obiennod  in  tlie  nervous  s\Nit-:ii  ot  >  nii*-  wi>eet!i  in  their  pa9s- 


!*' 


VIVfiMD  DOB  Itate  to  another.  It  is  contended  that  this  chance 
bu  BOttm^  to  do  whh  any  alterations  lliat  then  lake  place  in 
thsir  imtiltot^  but  only  with  those  in  their  organs  of  sense  w 
inolioD/  In  coofimmtion  of  this  opinion  it  is  funherafBrmed. 
tint  in  thrn  wbt^  Orders,'  the  straclure  of  the  nervous  ehoni 
iV  hot  altoPed,  Wld  yet  they  acquire  new  inStincts. 

But  thbogh  DO  utange  has  been  noticed  to  talie  place  In  tlie 
nltnbarofguigtloiH  of  these  orders,  there  must  necessarily  be 
ft  derstopRMOt  in  those  that  render  nerves  to  the  wings  ami  ; 
npioduetite  orguu ;  so  that,  though  some  ganglions  may  ml  ' 
becomo  conflueDt, aa  in  the  Lepidoptera,ycl  the  range  ortbetr 
Dkmt  b  fnereaaed.  In  this  respect,  they  arc  in  much  ttie 
MllM  aitottkn  frith  the  higher  animals,  though  their  nernHB 
•jratani,  a*  to  iti  organization,  undergoes  no  material  change, 
yetfrom'tfiAperiodra  their  birth,  it  is  gradually  more  and  mon 
'  itarcloped  DDtJI  they  arrive  at  the  age  of  puberty,  when  new  ip- 
pelitA  am  expnieaced  and  new  powers  acquired,  notbynrio- 
aAjntcii/,  bat  br  physical,  action  upon  their  several  systems. 
In  the  three  onwra  referred  to  by  Mr.  Spence,  there  is  not  that 
djflerance  between  the  diflercnt  states  of  the  insects  thatcooipOK 
the  majority  of  tbeoi,  that  there  is  between  those  whoso  pupes 
•rftnot  lBCoAKitn<&  The  larvesof  the  locust,  for  instance,  ut 
•tnted  to  emimte,  as  well  as  the  perfect  insect,  and  live  upon 
the  Bune  feoa;  the  only  difference  is  in  the  locomotive  sni 
reprodoctive  powers  of  the  latter,  both  of  which,  aa  1  haw 
just  said,  must  be  connected  with  some  change  in  their  nenov 
tystem  operated  gradually  by  a  physical  agent 

Prom  what  has  been  slated,  with  respect  to  these  Be«rd 
classes  of  instincts,  it  appears,  that,  as  far  as  can  be  judged 
frotn  circumstances,  they  have  their  beginning  in  conseqnbee 
of  the  actionof  an  intermediate  physical  cause  upon  theoijn- 
ization  of  the  animal,  which  certainly  renders  it  ertttmf 
probable  that  such  is  the  general  proximate  cause  of  the  pks- 
nomena  in  question.  I  would,  however,  by  no  means,  be* 
derstood  to  assert  this  dogmatically,  but  merely  that  it  appeen 
to  me  the  most  probable  hypothesis,  and  most  consistent  inA 
the  analogy  of  the  divine  proceedings  in  this  globe  of  ours,  M 
well  as  wrth  his  general  government  of  the  heavenly  boAst 
and  though  I  have  mentioned  heat,  electricity,  and  other  d»- 
menta  as  concerned  in  the  production  of  these  phenomeiiB,Tel 
I  do  not  assert  that  other  pnysical  principles  may  not  be  oo^ 
minioned  to  have  a  share  in  it.     This  field  is  open  both  Vtm 
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ipeculatist  and  experimenter ;  they  may  each  assist  the  other 
in  traversinff  and  exploring  it,  and  the  well  known  adage. 
Dies  diem  aocet^  be  verified  more  and  more  by  their  united 
effixls. 

Some  may  still  feel  diposed  to  ask, — Is  it  within  the  sphere 
of  probability,  or  even  possibility,  that  by  the  mere  action  of 
physical  powers,  however  suhtile,  upon  the  brain  and  nerves  of 
an  animal  there  should  be  produced  such  a  wonderful  sequence 
<^  actions  and  manipulations  as  we  know  to  be  exhibited  by 
the  beaver,  the  bee,  the  spider,  and  the  ant  ?  Actions  confes- 
edly  above  the  ran^e  of  their  intellect.  But  to  this  I  woukl 
answer,  we  know  that  with  God  all  things  are  possible  that  do 
not  imply  a  contradiction;  and  His  Wisdom,  Power,  and  (Sood- 
nesfy  may  be  as  evidently,  and  more  evidently,  manifested,  by 
the  infinite  varieties  in  the  organization  necessary  to  excite  tM 
appetite  for  such  and  such  instinctive  employments  and  opera- 
tiona;  and  to  stimulate  animals  always  to  run  the  same  pre- 
scribed routine  of  action  from  day  to  day,  and  year  to  year ; 
than  if  he  did  it  by  his  oton  immediate  action  upon  them,  or 
that  of  his  ministering^  or  other,  spirits. 

When  we  examine  a  time-piece  contrived  by  a  skilful  artist, 
containing  within  it  various  wheels  and  other  movements,  all 
acted  upon  by  one  main  spring  or  pendulum ;  by  means  of 
which,  influencing  all,  seconds,  minutes,  and  hours  are  indi- 
dicated  as  they  pass:  and  the  latter  are  struck  successively,  and 
repeated  if  required :  we  admire  the  work,  but  more  the  art 
and  hand  that  contrived  and  executed  it ;  but  our  admiration 
would  be  much  diminished,  if,  instead  of  these  eflects  being 
produced  by  the  action  of  a  main  springer  pendulum  upon  its 
organization,  if  I  may  so  call  it,  it  was  necessary  that  the 
maker  of  the  machine,  or  one  of  his  operatives,  should  always 
be  present  to  move  the  hands  or  strike  the  hours.  So  it  seems 
most  to  magnify  the  Power  and  Wisdom  of  the  Creator,  if  we 
suppose  him  to  act  by  physical  means  in  all  cases  above  the 
intellect  of  the  animal.  If  he  governs  the  physical  universe 
by  sixrh  means,  is  it  much  to  suppose,  that  by  the  same  he 
moves  a  bird,  or  a  bee,  to  gloriiv'  him  by  their  admirable  in- 
stincts ?  Where  action  is  indeed  from  the  Deity  upon  spirit,  as 
upon  the  soul  of  man,  in  a  certain  sense,  it  is  by  spirit;  either 
immediately  as  by  the  Holy  spirit ;  or  mediately  as  by  an  an- 
selic  nature ;  but  belowapmU  it  is  surely  most  consonant  to  every 
Uiing  that  we  see  and  know,  that  it  should  be  by  an  agent 
below  spirit 

3.  I  am  now  arrived  at  the  last  supposition  or  hypothesis— 


Hiaijbfiwm  httSodmyMcOHfotrnd  or  mixed~it>  Btm 
Mtpie^fbytk^  M  othen  inat^ih7ii<i<l.  In  this  case  h  nffl 
btt nfajcMoeduiMtlly  to  ■nsia.^mm  front  ilic  general  law  wbes 
the  intslUgn^tegoit  leei  fit 

'  But  bpon  Vn  bead  I  ■hall  iwt  bovety  long,  aad  I  only  is* 
trodoos  It  ben,  to  abow  tbat  Ihe  DMt^  sometimes  dispcma 
With  til*  sanenl  Ifcw  of  ioattnct,  or  pennila  it  occasionally  to  be 
.  iiiterlflriBdwithbytbe  willoftheaiATwl>or  otheragency.  AH 
niliHiA  that exerdMiiMtiDctiveopanrtioiis,  have  in  their scva- 
iti  onaoa  of  muatkn,  certain  gtodM  ffven  to  enable  them  i« 
1^1  tnoeft'  iMtinctB  ao  as  to  bring  aboift  the  purposes  or  Pnt^ 
danoei. 

■  -  ^^ht,  heteiiig,  ■cent,  taste,  touKh,  perception,  influence  the  I 
iril),  and  direct  each  animal  to  the  points  in  which  its  inlinfr 
trve  acttons  are  to  cotiimence ;  and  so  far  instinct  is,  as  it  vett, 
mueS  with  intelleet.  I  ia.n  seen  it  somewhere  obserred— 
that  kMtinct  in  eoninnctios  with  a  principle  of  limitatioQ.— ' 
lAa  inUBeeliuIfaevhiet, — roles  the  act  ion;  of  all  sentient  andor- 
^iaedheiamii  jnst  ai  granty  with  the  principle  of  counler- 
acUoo — reuStum — determines  the  place  and  composition  of  all 
movtete  bodiea.  ' 

.  With  r^ard  to  the  DeitT*  he  retains  in  his  hands  the  povcr 
AFniHiendiBg  or  altering  t/n  action  of  tlie  la^vs  thai  have  re- 
cohwHifs  sanction ;  ana  permits  other  metaphysical  c$senc« 
to  do  the  same.  When  females  overcome  lliat  sUjrge  ot  u- 
Btinctivo  love' for  their  ofTspring,  either  from  the  dread  of  sbiiiMi 
or  worse  motives,  and  destroy  them,  in  common  parlance,  ve 
■ay  that  they  were  tempted  by  an  evil  spirit  to  commit  the 
crime.  Mr.  Bennet,  in  his  interesting  Wanderings  in  JVewStKlk 
Wales,  ^c,  relates  that  it  is  common  for  the  females  of  tbe 
aboriginal  tribes,  if  they  experience  much  suffering  in  tbeb 
labour,  to  threaten  the  life  of  the  poor  infant,  which  when  bon 
they  iKirbarously  destroy.*  This  is  a  fearful  counteractitn  rf 
instinct  flowing  from  an  etiiV  source. 

The  Deity  himself,  doubtless  when  there  is — Dignva  wt£ct 
nodus — sometimes  suspends  the  action  of  an  instinct.  H  v 
related  in  the  Holy  Scripture,  that  when  the  ark  of  God  wtf 
taken  by  the  Philistines,  in  order  to  ascertain  whether  ttt 
plagues  that  were  sent  upon  them  were  from  God,  they  y(^ 
two  milch  kine  that  had  calves  to  the  cart  in  which  it  wsik^ 
to  Bethshemesh,  and  the  kine  went  straight  to  that  place,  tbor 
instinct  being  mastered  by  a  strong  hand,  though  they  w(tf 
lowing  after  their  calves  all  the  way.'    Here  the  Deity  nW 
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the  iofCinct  God  intcifcrcs  with  the  instinctf  of  animab  alio 
when  he  prescribes  their  course  and  sends  them  in  any  par- 
tjciilar  direction  to  answer  his  piir|)C)sc:  a.s  in  the  case  of  the 
prophet  Jonah.'  Pni|ierly  s|H*akiii;;,  those  intcrupsitions  of  the 
lieitv  bv  which  tlie  law  4it'  iiiNtiiict  is  susiK'nJed.  to  answer 

m  9  S 

m  particular  pur|MKic  <»f  his  iV«>viilc'nrc\  like  that  just  related* 
must  be  retrarded  as  llli^n^ulun^:  but  Vft,  thdu^h  unrecorded, 
they  may  ha|i{ien  oUi.'M(*r  tliau  \\v.  arc  aware  in  the  course  of 
his  wHurnl  government :  sr>iiirtiinrs  |MThapsa]Bi>  to  remedy  some 
fkfBical  e\\\.  This ap|)earvdthcrt tore  a  pro|ier  place  to  advert 
lo  them. 

1     Sec  abmc  {i.  U*2. 


3:* 


CHAPTER  XJX. 


Ftmclians  anil  InsttRcls.     Jrachnidan,  Pseudarachnidun,  asi    i 
Acaridan  Cundy/opes.  i 

HAvrsG  wandered  lon^  enough,  perhaps  too  long,  in  a  vHt  \ 
and  mazy  field,  but  fertile  every  where  in  proofs  of  the  Power,  J 
Wisdom,  and  goodness  of  the  Creator,  it  is  lime  to  return  U 
ihe  high  road  from  which  we  diverged. 

The  Class  of  animals  which  led  me  into  this  digression  wert 
the  Myriapods,  concerning  which  I  ohser^ed,  when  I  coi* 
tnenced  my  account  of  them,  that  on  quitting  the  Crustacesa^ 
the  way  seemed  to  branch  off  from  the  long-tailed  Decapods  bf 
theai,  and  from  the  short-tailed  ones  by  the  Arachnidans.  Vfl 
are  now  then  to  give  a  history  of  the  latter  Clasa. 

Latreille,  in  which  he  has  been  followed  by  most  rooden 
Arochnologists,  in  his  work  in  aid  of  Cuvier'a  last  edition  of  lJ« 
Eigne  Animal,'  divides  liis  Arachnidans  into  two  Orders,  Put 
monaries,  or  those  that  breathe  hy gills,  and  7)-ac A eanVf,  or tlwH 
that  breathe  by  spiracles  in  connexion  willi  trachea.  In  lur 
latest  work,'  which  he  did  not  live  to  finish,  he  added  a  Ihiirf 
Order,  including  some  parasites,  infesting  marine  animals,  suck 
as  the  whale-louse.'  These,  from  their  having  no  apparent 
respiratory  apparatus,  he  named,  jlporobranchians. 

As  the  pulmonary  Arachnidans  of  Lalreille  differ  from  tt* 
Trachearies,  &c.,  not  only  in  having  their  body  divided  iate 
two  sections,  but  likewise  both  in  their  respiratory  organs  ui 
those  of  circulation,  I  have  always  regarded  tlicm  as  formilg 
a  distinct  Cluss.* 

The  following  characters  distinguish  this  Class; 

fioDT  covered  by  a  coriaceous  or  horny  integument,  diviiW 
into  two  segments.  Head  and  tritnk  confluent  so  as  to  formi 
single  segment,  denominated  the  Cepkalotlwraic,    Eyes,  ' 


1  La  Cruitacit.  In  Anehmdtl,  ft  Iti  htuta. 

2  C<nir$  D'  Enlomolagit. 
J     NympADB  graitipt:  4     Introd.  to  EM.  iii.  11,» 
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i>/r'<  ^   Spinai  chard,  knotty.    A  heart  and  nesselM  for  circa- 
lation.     Respiration,  by  gills.    Sexual  organs,  double. 
This  C*lau  consists  of  two  Orders. 

1.  Araneidans.  InU^gumrnt  coriacccius.  Ahndihles,  also 
caJIcfl  chelicrres*  consist  in;*  of  u  single  Joint,  aniied  with  a 
claw,  perforatiMl  nenr  tin*  u|n!X  for  the  transiniMsion  of 
venom,  aiMi,  wlM*n  un<Mn|>loye(i,  l^iidin^  n|Min  the  end  v( 
the  nianilihh*.  (iilis,  *2 — I.  Jhrlumrn  tinitird  to  the  trunk 
bv  a  f«K>t-stalk.  J/11/5  runiislu*d  with  4 — i\  spinning  organs. 
&  Fedip*tlps,^  httrffumvnt  hurny.  hWlfrs  extended  lK.'fore 
the  head,  armed  with  a  fnrceps  or  didactyle  claw.  Abdo' 
men  sessile,     (tills,  4 — ^. 

1.  Jranridans,  or  spider;). 

No  animals  fall  more  universally  nndrr  ol>srrvation  than  the 
spiders :  we  see  tliein  everywhere,  fabricating  their  snares  or 
Ijiog  in  wait  for  their  prey,  in  our  hoijsc^s,  in  the  fields,  on  the 
trees*  shrubs, flowers,  crass,  and  in  the  earth:  and,  if  we  watch 
their  proceedings,  we  may  sometimes  sec  them,  without  the 
aid  of  wings,  ascend  into  the  air,  where,  carried  by  their  web 
as  bv  an  air-balJiKju,  they  can  f.'levate  then)S4>lves  to  a  great 
heigm.  The  webs  they  spin  and  weave  are  aUo  et|ually  dis- 
led :  they  often  fdl  tite  air,  stt  »s  to  be  troublesome  to  us, 
cover  the  earth.  M.  Mcndt*  Trisozo'  relates,  that  at  Lis- 
boo.  on  the  tUh  of  Novt'ttilN-r.  1h|1,  the  Tmvus  was  covered, 
for  won*  than  hnh'an  hour.  1>\  iht*M:  wrh.s  uimI  tli;it  innumera- 
ble  spiders  arronipanied  tlimi,  witirh  swam  on  the  surface  of 
lh^  water.  I  have,  in  nnotlicr  placi*/  ^Mven  an  account  of  the 
iMnumcnts  hv  which  thcv  wravc  them :  and  shall  now  sav  a 
few  words  uiM^n  tliosi.*  I»y  whirh  their  ( 'n-ator  has  enabled  them 
to  produce  tlie  material  of*  which  th<*\  an*  t'ormetl. 

At  the  tMtstcrior  ettremitv  of  tlie  alHlomen,  formed  usually 
bjp  a  pmmirH.*nee.  is  the  arin<<,  iiniMnhateiy  U-Iow  which,  plantt*<i 
m  a  nHin«iiHh  de|iresse(i  space,  an*  four  or  six  jointed  teatdikc 
Offaos,  of  a  rather  eonical  or  cylindrical  >hnft(*.  The  exterior 
pair  If  tl»c  |oii|re«.i,  I'onsislini:  of  three  p»inl«i:  but  these  ha%'e 
ooonfii'es  at  their  extremity  tor  the  transmission  of  thnMds: 
the  nther  fmr*  citnKist  ench  of  two  jojiiis.  and  are  piercetl  at 
•hnr  ritremity  with  mnumerahje  littl**  orifiei*!*,  in  somi*  sinvies 
^tWAmXin^  to  a  thousand  from  each,  fn^m  which  their  web 

1     Mmmtf^pt  wnulii  br  •  morv  prn{N*r  term,  a*  the  (relrr*  arr>  oard  fiir  prv. 
OMm.  not  iit  valkinf. 

i     fjtu.  CmmrB.  irEnt.  i.  4'J7.  3     Sr«  aborv,  p.  2H(k 

4    Jfi«««U,  hir^.  10  But,  iu.  391. 
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issues  at  th^  will,  or  brislled  with  an  amiy  of  iiilinitely  mi- 
nute hiarliculate  spinnercis,'  each  t'lirii'rshiiig  it  iltread  nl  iheif 
estreniily.  These  teats  arc  connected  wilh  internal  rescrvdn, 
which  yield  the  fluid  matter  forming  the  thread  or  web.  Thcae 
reservoirs  in  same  species  consist  oifm/r,  in  others  of  afx  tcc 
scia  Tolded  several  times,  and  eommuniealing  with  other  v» 
sels  In  wliich  the  material  ih3t  forms  llieir  web  is  lirst  dabt^ 
Tatcd." 

Such  are  the  organs  which  furnisli  ihe  material  of  thoW 
lA'umlerrul  and  diversified  toils  which  the  sjiidcnt  weave  to  a- 
trap  the  animals  that  form  their  food. 

The  threads,  after  they  issue  from  these  organs,  are  tinilcd,  ^ 
or  kept  separate,  according  to  Ihe  will  or  wants  of  Ihe  amnwl; 

,  and  it  is  slated,  that  from  them  certain  spiders  can  spia  Ikra 
kinds  of  silk.'  Tlieir  ordinary  thread  is  so  line,  that  it  would  , 
re(]uire  Iwenly-four  united  to  equal  the  tliickness  of  that  of  (b0 

"  silkworm.  These  threads,  fine  as  they  arc,  will  bear,  wiliwill 
breaking,  a  weight  sextuple  that  of  the  spider  that  spins  ^em. 

-  They  employ  their  web,  generally,  for  three  dificreiit  piirpoKil 
in  the  construction  of  tneir  snares,  of  their  own  habitalifWl 
and  of  a  cocoon  lo  contain  their  eggs. 

Spiders  were  divided  by  ihc  older  Arachnologists,  ancrliv 
ter,  into  families,  according  to  the  mode  in  which  they  cnUl^ 
or  seize  their  prey.  More  modem  writers*  on  the  sabjoct  h»n 
taken  llieir  respiratory  organs  as  regulating  the  primary  diviaoD 
of  the  Order:  ujxwi  this  principle,  the  spidera  are  formed  int* 
two  tribes — those  that  have  two  pairs  of  gills  ;*  and  those  thil 
have  only  one  pair."  M.  VValckenacr,  who  has  studiol  J^ 
Order  more  than  any  man  in  Europe,  has  not  only  divided™ 
above  two  Iribes  into  genera,  &c.,  from  characters  laken  fniB 
their  form  and  organization;  but  has  also  considered  them  with 
respect  to  tlieir  habits,  and  under  this  head  divides  them  itXV 
four  sections : 

1.  Hunters,  wandering  incessantly  lo  entrap  their  prey. 

2.  i^agrants,  watching  their  prey,  concealed  or  inclosed  io  * 
nest,  but  often  running  with  agility. 

8  Sedcnlaries,  forming  a  web  in  which  they  rcmaia  im- 
movable. 

4.  SinmnierJ,  swimming  in  the  water  to  catch  their  prey- 
and  there  forming  a  web. 


5  Tttrapntuiminu.     Lalt.      Therapl 

6  DifMunoim.  Latr.    Aranta.  Wa 


'alck.  eicluiiing  Dy»dera. 
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To  the  first  tribe,  those,  namely,  with  ^ur  gills,  some  spiders 
belong,  the  instincts  of  which  are  very  remarkable.  One  of 
the  largest,  and  most  celebrated,  is  the  bird-spiJer.^  It  forms 
the  tube  which  it  inhabits  of  a  white  silk  like  muslin,  which  it 
fixes  amongst  leaves,  and  in  any  cavities,  and  there  watches  its 
prey ;  it  is  accused  by  some  of  destroying  even  birds,  whence 
Its  name,  especially  the  humming-bird  i*  but  this  rests  upon 
questionable  authority ;  and  writers  are  not  agreed  as  to  its 
general  habits.  Probably  several  species  are  confounded  under 
the  same  name.  I  shall  not  therefore  enlarjge  further  on  its 
history;  I  mention  it  merely  as  the  largest  spider  known. 

The  proceedings  of  those  called  the  ti^ap-door  spiders'  are 
better  authenticated,  as  those  of  the  mason-spider  by  the  Abbe 
Sauvages,^  and  those  of  another  species  very  recently,  in  the 
monals  of  the  French  Entomological  Society,  by  M.  V.  Audoin, 
one  of  the  most  eminent  of  modern  entomologists,  under  the 
name  of  the  pioneer;^  of  his  interesting  memoir,  I  shall  here 
^▼e  a  brief  abstract. 

Some  species  of  spiders,  M.  Audoin  remarks,  are  gi^^d  with 
a  particular  talent  for  building :  they  hollow  out  dens ;  they 
bore  galleries;  they  elevate  vaults;  they  build,  as  it  were, 
subterranean  brides:  they  construct  also  entrances  to  their 
habitations,  and  adapt  doors  to  them,  which  want  nothing  but 
bolts,  for  without  any  exaggeration,  they  work  upon  a  hinge, 
and  are  fitted  to  a  frame." 

The  interior  of  these  habitations,  he  continues,  is  not  less 
remarkable  for  the  extreme  neatness  which  reigns  there;  what- 
ever be  the  humidity  of  the  soil  in  which  they  are  constructed, 
wAcr  never  penetrates  them;  the  walls  are  nicely  covered  with 
a  tapestry  of  silk,  having  usually  the  lustre  of  satin,  and  al- 
most always  of  a  dazzling:  whiteness.  He  mentions  only  four 
species  of  the  genus  as  at  present  known.  One  which  was 
found  in  the  Island  of  Naxos;'  another  in  Jamaica;*  a  third  in 
Montpellicr ;"  and  a  fourth,  that  which  is  the  subject  of  his 
Memoir,  in  Corsica;  to  which  I  may  add  a  fifth  species,  found 
frequently  by  Mr.  Bonnet,  in  diflbrcnt  parts  of  New  South 
Wales.>« 

The  habitations  of  the  species  in  question  are  found  in  an 

1     Mygale  avieuiaria.  2     Trochilut,  3     Cteni*a. 

4     Ct.  Sauroffrtii.  5     Ct.  futiirng. 

6  Tlie  French  word  Mfeyure,  which  I  cannot  find  in  the  dictionaries,  bat 
it  niGftnt,  tho  circular  frame  of  the  mouth  of  the  tube  which  rrcciTcs  the  door. 

7  Cteniza  ariana.  8     Ct.  nidulant,  9     Ct,  ccBmentarui, 
10     Wondering$  in  N,  S.  Wale$,  Sfc.  i.  328. 
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ai^tkcAcMHiaidofnd'Mrth,  in  which  ihcj'bore  tubes  about 
three  inctMi  ib'depth,  and  ten  lines  in  width.  The  walti  of 
thedia  tnbei  art  nMleft  jiMas  thev  are  bored,  but  ihcyarc 
ctfrtred  whh  «  kind  of  iriortar.  suflicientlv  soird  to  be  e.-LtUt 
■eparated'  fivpi  the  man  that  surrounds  U  If  tlic  tube  a 
dinded  Idt^^tudinally,  beaidtt  this  rough  cast,  it  appears  to  ht 
cohered  'who  a  coat  oTfioa  mortar,  which  is  as  smooth  ami 
rasalar  at  ifa  trowel  had  beeti  passed  over  it;  this  coat  i»very 
-■  tlini,  obdaoA  totiie  touch ;  but  before  this  adroit  workman  hyi 
it^ihie  coven  the  coarser  eaitliy  plagtcr-work  wit)i  some  coane 
#eb,  unn  which  ahe  glues  her  silken  tapestry. 
Ail  tUs  ihows  that  ahe  wai  directed  in  her  work  by  a  Wife 


i ,  but  the  door  that  -closes  her  a]:iartment  is  still  muK 
Yemailuble  jn its  itructnre.  If  her  well  was  alwnys  Idt  o])eD, 
■be  would  be  sul^t  to  the  intrusion  of  guests  thai  would  not, 
at  all  timea,  be  welcome  or  eafe ;  Providence,  therefore,  hu 
hutrocted  bel-  to  ftbneate  a  very  secure  trap-door,  which  cloRs 
^  mboth  of  it  To  judge  of  this  door  by  its  ouiU'srd  appear 
ince,  we  rixmld  tlunk  it  Wat  formed  of  a  mass  of  canh  eoandv 
workeit  and  covered  internally  by  a  solid  web ;  which  wooU 
appear  auffi4»antly  woffilerihl  for  an  animatlhat  seems  tolM>c 
DO  ipoiualorKan  for  conitniciing  it:  but  if  it  is  divided  verti- 
cally, it  will  Be  found  a  much  more  complicated  fabric  dian  iP> 
outward  aspect  indicates,  for  it  is  formed  of  more  than  t^  J 
alternate  layers  of  earth  and  web,  emboxed,  as  it'were^ltfipll 
other,  like  a  set  of  weights  for  smalt  scales. 

If  these  layers  of  web  are  examined,  it  will  be  seen  that  Alf 
all  terminate  in  the  hinge,  so  that  the  greater  the  vdinin 
the  door,  the  more  powerful  is  the  hinge.  The  frame  id  liW 
the  tube  terminates  above,  and  to  which  the  door  is  adqikA 
is  thick,  and  its  thickness  arises  from  the  number  of  layenrf 
which  it  consists,  and  which  sccin  <o  correspond  with  ibv 
of  the  door ;  hence,  the  formntion  of  the  door,  the  hinge,  ^ 
the  frame,  seem  to  be  a  simultaneous  operation;  except  tin 
in  fabricating  the  first,  the  animal  has  to  knead  the  eartl^N 
well  as  to  spm  the  layers  of  web.  By  this  admirable  a^Tan^^ 
ment.  these  parts  always  correspond  wiih  each  other,  and  W 
strength  of  tnc  hinge,  and  the  thickness  of  the  frame,  wiB^ 
■  ways  be  proportioned  to  the  weij:;hl  of  ihc  door. 

The  more  carefullywestudy  the  arrangement  of  these  ptf^ 
the  more  perfect  does  the  work  appear.  If  we  esamine  ths 
cireular  margin  of  the  door,  we  slinll  find  that  it  slopes  inwsri* 
BO  that  it  is  not  a  transverse  section  of  a  cylinder,  bnt  of  acoMi 
and  on  the  other  side,  that  the  frame  slopes  outwards,  so  '^ 
the  door  exactly  applies  to  it.  By  this  structure,  wbeo  the  dooc 
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is  cloeed,  the  tube  is  not  distinguishable  from  the  rest  of  the  soil, 
and  this  appears  to  be  the  reason  that  the  door  is  formed  with 
earth.  Besides*  by  this  structure  also,  the  animal  can  more 
readily  open  and  shut  the  door ;  by  its  conical  shape  it  is  much 
lighter  than  it  would  have  been  if  cylindrical,  and  so  more  easily 
d|iened,and  by  its  external  inequalities,  and  mixture  of  web,tlie 
ipder  can  more  easily  lay  hold  of  it  with  its  claws.  Whether 
80C  enters  her  tube,  or  goes  out,  the  door  will  shut  of  itself.  This 
was  proved  by  experiment,  for  though  resistance,  more  or  less, 
was  experienced  when  it  was  opened,  when  left  to  itself,  it  al- 
ways fell  down,  and  closed  the  aperture.  The  advantage  of 
this  structure  to  the  spider  is  evident,  for  whether  it  darts  out 
upon  its  prey,  or  retreats  from  an  enemy,  it  is  not  delayed  by 
having  to  shut  its  door. 

The  interior  surface  of  this  cover  to  its  tube  is  not  rou^h  and 
uneven  like  its  exterior,  but  perfectly  smooth  and  even,  like  the 
walls  of  the  tube,  being  covered  with  a  coating  of  white  silk, 
but  much  more  firm,  and  resembling  parchment,  and  remarka- 
Ue  for  a  series  of  minute  orifices,^  placed  in  the  side  opposed  to 
the  hinge,  and  arranged  in  a  semicircle;  there  are  about  thirty 
of  these  orifices,  the  object  of  which,  M.  Audoin  conjectures, 
18  to  enable  the  animal  to  hold  her  door  down,  in  any  case  of 
emergency,  against  external  force,  by  the  insertion  of  her  claws 
into  some  of  Uiem. 

The  principal  instruments  by  which  this  little  animal  per- 
forms her  various  operations,  arc  her  mandibles  or  cheliceres, 
and  her  spinners.  The  former,  besides  the  two  rows  of  tuber- 
cles, between,  which,  when  unemployed,  her  claw,  or  sting,  is 
folded,  has  at  the  apex,  on  their  inner  side  a  number  of  strong 
spines.*  As  no  one  has  even  seen  her  at  work  upon  her  habi- 
tation, it  cannot  be  known  exactly  how  these  organs,  and  pro- 
bably her  anterior  legs,  are  employed  in  her  various  manipula- 
tions. 

I  have,  in  my  collection,  a  tube  or  nest  of  the  Jamaica 
trap-door  sj)ider,'  consisting  merely  of  the  web,  which  is  much 
larger  than  that  just  described,  being  more  than  six  inches 
long,  and  three  quarters  of  an  inch  in  diameter  in  the  narrowest 
part,  but  near  the  mouth  more  than  an  inch.  In  this  species 
the  trap-door  is  semicircular,  having  a  sloping  margin ;  it  is 
lined,  as  well  as  the  upper  part  of  the  tube,  with  a  strong  close 

1     Plate  XI.  b.  Fiu.  2.  a. 

3    OWrvatinns  Hur  Ic  nid  d*unc  Aroignec  lu  k  TAcad.  dc^  Sc.  Ic  21  Juio 
183(),  par  M.  Victor  Audoin:  and  Ann.  dc  la  Soc.  Ent.  dc  Franco,  ii.  G9. 
9    Plats  Xi.  •.  Fiu.  4. 
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Wflbi  WiipHing" - pMehinont.  1  can  detect  in  it  no  seriei  flf ' 
crifioBi^'fallt  I  Mebeia  andtheria  little  holes  where  tbc  cUif  , 
qipBU/tp  hUra  IwBn  ioaartod.  .This  door  is  entirely  formed  gf 
Uym  6f  web  iritboat  any  intaniiixlure  of  eartli.  ' 

Mr*  BaoDBti  ia  bia  .fFimdtrugs,  i$'<^.'  gives  some  iDteresliu 
MitioalBn  af  tha  apeciM  difeovercd  by  him  in  New  Soi^ 
Walfef.  Bo  dsMiibu  the  tub^  as  about  an  inch  in  dtnoieter 
«t  tfaenwafhi  ^wl  the  lid  at  formed  of  web  incorfmrated  wid^ 
«uth,  and.  exactly  fittuigtba  nxiuth  of  the  tube,  in  ihis  resent 
'  Uiiig.the  paUee.  He  aeanl  of-  a  person  who  used  to  amim  { 
Iriawslf  with  feeding  «ae  of  theiG  insects:  when  its  mcial  wat 
iniihed  it  wtmld  remoter  its  habitation  and  pull  down  the  lij 
with  ooA  of  ita  clawi.  life  further  observes,  that  to  (litcoveT 
their  habitatioai  wheo  the'  lid  ia  down,  from  its  being  tto  kgch-  ' 
ratelv  fitted  to.the.aperture,wai  very  dilBcult. 

Though  the  partKulart  I  hare  here  stated,  of  ihe  hiatoiy 
and  hama  of  tbeae  aubterraoeao  spiders,  demonstrate,  ju  uvaiy 
reapect,'4ia  fiir  arwe  know  thettit  the  adaptation  of  meatis  toajl.' 
emt  fiu-  above  the  intelliaBDce  of  the  animal  that  exhibits  ibeoi 
yet  £llly  to  uneeiata  tm  Wladom,  and  Power,  .ind  Goodnei^' . 
tfaat-mrieatea  berVand  iaatigated  her  to  exercise  these  variou ' 
artt,  aqd  loeinployberpower^f  spinning  webs,  in  building  the 
atriKtttraa  nedaMary  for  her  aecurity,  as  well  as  for  the  capture 
oTber  prey,  we  oiwbt  to  be  witnesses  to  all  her  proceeaing^ 
which  would  probably  initruct  ua  more  fully  why  she  forms  no 
deep  a  tube.aiid  one  so  nicely  covered  with  a  iMcuIiar  tapestrr 
from  the  mouth  to  the  bottom.    One  of  these  ends,  is,  dodii> 
less,  to  keep  her  tube  dry. 

S.  Various  are  the  modes  of  capturing  their  prey,  exerciiad 
by  the  tecond  Tribe  of  spiders,  which  have  only  (uiogilla,M)iiw 
fabricating  webs  of  various  kinds  for  that  purpose,  and  otbcn 
lying  in  wait  for  them,  and  catching  them  by  mere  agilitf< 
The  first  of  these  are  called  weavers,*  and  the  last,  hmiten.* 
.Some  of  the  former  construct  silken  tubes  of  an  irregidir 
texlare,  open  at  both  ends,  in  which  they  conceal  themaSfK 
Of  this  description  is  one,  remarkable  for  having  onlyai 
eyes,*  which  sits  at  the  mouth  of  her  tube,  with  her  four  u- 
tertor  legs  out  of  it,  reposing  by  their  extremity  upon  as  mt^ 
fine  threads,  which  diverge  from  the  mouth  of  the  tube  aa  fiw 
a  centre,  end  probably  contribute  to  form  the  toils,  or  are  cM- 
nected  with  thetn,  which  De  Gccr  observed  her  to  constroctfi 
front  of  her  den*  and  in  which  large  flies  are  taken,  which,  bf 


4    Stgtttria  tnatiHaia. 


3    Arancidtt  Uxtari*. 
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means  of  her  stoat  mandibles,  she  soon  kills,  and  then  sucks 
tbeir  juices.* 

Another  species,*  which  spins  a  similar  web  with  diverging 
threads,  forming  so  many  snares,  is  remarkable  for  the  perti- 
nacity with  which  it  clings  to  its  tube.  The  most  cflectual  way 
to  expel  it,  is  to  put  in  a  Uve  ant :  scarcely  has  it  entered, 
when  the  spider,  in  a  violent  agitation,  uses  its  utmost  efforts 
to  frighten  the  intruder ;  if  the  ant  disregards  its  menaces,  it 
rtiihes  out  precipitately,  and  does  not  stop  till  it  is  two  or  three 
inches  distant,  when  it  halts  to  watch  the  motions  of  the  ant, 
which,  usually,  when  disengaged  from  the  web,  falls  to  the 
ground ;  upon  this  taking  place,  the  former  re-enters  its  tube 
backwards.  This  species,  though  d^en  from  its  habitation 
by  so  small  an  insect,  will  fearlessly  attack  the  largest  flies, 
and  it  has  been  seen  even  to  seize  a  very  active  wasp." 

The  webs  of  the  reiiary  or  geometric  spiders,  which  belong 
to  another  division  of  the  weavers,  are  so  well  known  that  it  is 
not  necessary  to  give  a  very  detailed  account  of  their  proceed- 
ings ;  bat  as  Mr.  Blackwall,  in  a  very  interesting  Memoir  in 
the  ZoohgicalJoumaU^  has  added  much  to  our  previous  know- 
k^dge  on  this  head,  especially  with  respect  to  the  spiral  circum- 
volutions that  distinguish  the  webs  of  the  tribe  in  question,  I 
shall  abstract,  as  briefly  as  I  can,  the  main  features  of  his 
account.  Having  formed  the  foundation  of  her  net,  and  drawn 
the  skeleton  of  it,  by  spinning  a  number  of  rays  converging  to 
the  centre,  she  next  proceeds,  setting  out  from  that  point,  to 
spin  a  spiral  line  of  unadhesive  web,  like  that  of  the  rays, 
which  it  intersects,  and  to  which  she  attaches  it,  and  after 
numerous  circumvolutions,  finishes  it  at  the  circumference. 
This  line,  in  conjunction  with  the  rays,  serves  as  a  scaffolding 
for  her  to  walk  over,  and  it  also  keeps  the  rays  properly  stretch- 
ed. Her  next  labour  is  to  spin  a  spiral  or  labyrinthiform  line 
from  the  circumference  towards  the  centre,  but  which  stops 
somewhat  short  of  it ;  this  line  is  the  most  important  part  of 
the  snare.  It  consists  of  a  fine  thread,  studded  with  minute 
viscid  globules,  like  dew,  which  by  their  adhesive  quality  re- 
tain the  insects  that  fly  into  the  net.  The  snare  being  thu^ 
finished  the  little  geometrician  selects  some  concealed  spot  in 
its  vicinity,  where  she  constructs  a  cell,  in  which  she  may 
hide  herself  and  watch  for  game;  of  the  capture  of  which,  she 
is  informed  by  the  vibrations  of  a  line  of  communication  be- 
tween her  cell  and  the  centre  of  her  snare. 


1     WalelL  Arantld.  dt  Frunee.  195.  3 

3    WaJek.  Aratuid.  d€  Prance,  903.  4    t*  l81. 
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The  insects  that  frequenl  the  waters  require  predaceotis  aiH> 
mah  to  keep  them  wiliiin  due  limits,  as  well  ds  those  that  in* 
habit  the  earth,  and  the  waler-spider'  is  one  of  the  most  remarip-. 
able  upon  whom  that  office  is  devolved  by  her  Creator.  IV 
this  end  her  inatinct  instructs  her  lorabricato  a  kind  of  ditna^. 
Ml  in  the  bosom  of  thut  element.  >:>he  usually  selects  still 
waters  (or  this  purpose.  Her  house  is  an  oval  cocoon.  AIM 
with  uif ,  and  lined  with  silk,  from  which  threads  issue  in  every 
direction,  and  are  fastened  to  the  surrounding  plants;  in  tJiit 
cocoon,  which  is  open  below,  she  watches  for  lier  pi«v.  and 
even  apt>ears  lo  pass  the  winter,  when  she  closes  the  opening 
It  is  most  commonly,  vet  not  always,  entirely  under  water; 
but  its  inhabitant  has^ilcd  it  with  air  for  her  rospiration, 
whicii  enables  her  to  live  in  it.  She  conveys  the  air  lo  His 
the  following  manner:  she  usually  swims  upon  her  back.vriiofl 
her  abdomen  is  enveloyed  in  a  bubble  of  air,  and  appears  like  ft 
glolie  of  quicksilver ;  with  this  she  enters  her  cocoon,  and  di»- 

filacing  an  equal  mans  of  water,  again  ascends  for  a  socoad 
ading.  till  she  has  suHiciently  fillod  her  house  with  it,  so  as  b 
expel  all  the  water.  The  males  construct  similar  habitatioiut , 
by  the  same  mano!;uvres.  How  these  little  animals  can  enw^ 
lope  their  abdomen  with  an  air-bubble,  and  retain  it  till  tfffijT' 
enter  their  cells,  is  still  one  of  Nature's  mysteries  that  havsnoi 
been  explained.  We  cannot  help,  however,  admirine  and 
adoring  the  Wisdom,  Power,  and  Coodness  manifested  m  this 
singular  provision,  enabling  an  animal  that  breathes  the  atmos- 
pheric air,  to  fill  her  house  with  it  under  the  water ;  and  which 
has  instructed  her  in  a  secret  art.  by  which  she  can  clothe  part 
of  her  body  with  air,  as  with  a  garment,  which  she  can  put  off 
when  it  answers  her  purpose.  This  is  a  kind  of  attraction  and 
repulsion  that  mocks  aJl  our  inquiries. 

Amongst  the  spiders  called  the  hunters,  and  the  vagrants, 
some  seize  their  prey  like  the  lion  or  the  tiger,  with  the  aid  of 
few  or  no  toils,  by  jumping  upon  them,  when  they  come  within 
their  reach.  I  have  often  observed  a  while  or  yellowish  species 
of  crab-spider' — a  tribe  so  called  because  their  motions  resem- 
ble those  of  crabs — which  lies  in  wait  for  her  prev  in  the  blos- 
soms of  umbelliferous  and  other  white-blossomed  plants,  and 
can  scarcely  be  distinguished  from  them,  which  when  a  fly  or 
other  insect  alights  upon  the  flower,  darts  upon  it  before  she  is 
perceived. 

There  is  a  very  common  black  and  white  spider,'  amongat 
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the  wtgrantif  which  may  always  be  seen  in  summer,  on  sunny 
rails,  window-sillsy  ice:  when  one  of  these  spiders,  wliich  are 
always  upon  the  watch,  spies  a  fly  or  a  gnat  at  a  distance,  he 
approaches  softly,  step  by  step,  and  seems  to  measure  the  in- 
terval that  separates  him  from  it  with  his  eye;  and,  if  he  judges 
that  be  is  within  reach,  first  fixing  a  thread  to  the  spot  on 
which  he  is  stationed,  by  means  of  his  fore-feet,  which  are 
much  longer  and  larger  than  the  others,  he  darts  upon  his  vic- 
tim with  such  rapidity,  and  so  true  an  aim,  that  he  seldom 
misses  it  Whether  his  station  is  vertical  or  horizontal  is  of 
little  consequence,  he  can  leap  equally  well  from  either,  and 
in  ail  directions.  He  is  prevented  from  falling,  by  the  thread 
just  mentioned,  which  acts  as  a  kiiip<>f  anchor,  and  enables 
him  lo  recover  his  station,  when  witnout  such  a  help  he  would 
be,  as  it  were,  driven  out  to  sea. 

We  see  in  these  latter  instances,  that  though  the  art  and 
means  of  weaving  snares  to  entrap  their  prey  have  not  been 
ffranted  to  these  hunters  and  vagrants,  yet  that  their  Creator 
has  endowed  tliem  with  increase  of  agility,  and  the  power  of 
moving  without  turning  round,  in  all  directions,  which  fully 
make  up  to  them  for  that  want. 

Before  I  conclude  this  history  of  spiders,  I  must  mention  a 
very  remarkable  one,  described  and  figured  by  Freycinet,  un- 
derthenameof/Iranea  notacanihUf^bui  which  appears  to  belong 
to  no  known  genus  of  the  Order.  It  is  stated  to  have  at  its 
posterior  extremity  a  long  cylindrical  tube,  terminated  by  two 
eyes ! !  But  this,  surely,  must  be  a  mistake.  At  the  anterior 
part  of  the  thorax  are  tour  eyes,  in  a  square,  and  one  on  each 
side.  The  form  of  the  abdomen  and  its  tube  are  very  remark- 
able. This  spider  was  found  in  a  small  island  near  rort  Jack- 
son, in  an  irregular  web  attached  to  the  shrubs. 

2.  The  Pedipalps,  forming  the  second  Order  of  Arachnidans, 
will  not  detain  us  long.  The  principal  animals  belonging  to 
it,  are  the  scorpions^  which  are  not  only  remarkable  tor  tlie 

Eowerful  organs  by  which  they  are  enabled  to  seize  their  prey, 
ut  also  for  their  jointed  tail  terminating  in  a  deadly  sting. 
Their  aspect  alone,  when  they  arc  moving  with  their  open  for- 
ceps advanced  before  their  head,  and  their  tail  turned  over  it, 
is  enoueh  to  create  no  little  alarm  in  the  beholder ;  and  if  he 
were  told  that  one  genus  of  the  tribe  goes  by  the  name  of  man- 
kUkr,*  and  should  read  in  Aristotle,  that  though  some  were 
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harmless,  the  sling  of  others  was  falai  both  to  man  and  beao^*  f 
the  degree  of  his  alarm  would  not  be  diminixhed.  But  lixni^ 
Ihe  venom  of  these  creatures,  when  provoked  and  put  upoa 
self- defence,  may  sometimes  prove  fatal  to  man  and  the  hi^ier 
animals,  yet  this  is  not  the  main  purpose  for  which  their  Ci» 
ator  has  given  them  such  means  of  annoyance.  Their  food 
consists  of  various  beetles  and  other  insects,  arnchnJdans,  ind 
wood-lice;  many  of  which  they  could  not  easily  maKterand  j 
devour,  after  they  have  seized  them  with  their  forceps,  with- 
out the  aid  of  their  tail  and  its  sting;'  this  they  can  turn  ovtr 
their  head,  and  moving  it  in  any  direction,  immedtaleiy  kill  Uiflir 
prey,  howei-er  strong  ami  active,  by  the  fatal  venom  it  instill. 

Our  Saviour  alludes  vthc  scorpion  as  one  of  the  symbobrf 
the  evil  spirit:  and  as  a  zodiacal  sign  with  the  Egyp(iaM,jl 
represented  Typhou,  which  seems  to  prove  thnt  our  Saviooi't 
application  of  it  was  in  conformity  with  a  current  optaion. 

The  other  Pedipalps,'  though  one  of  them  has  ii  joialedtiQ 
like  llic  scorpions,*  are  not  armed  with  a  sting.  ProbnUy  tbe 
animals  that  they  feed  upon  olfer  legs  resistance  than  the  ynf 
of  Ihe  latter. 

With  regard  to  the  Arachnidans  in  general,  the  object  of 
their  creation  appears  to  have  been  to  assist  in  keeping  within 
due  bounds  the  insect  population  of  the  globe.  The  membet 
of  this  great  and  interesting  Class  are  so  given  to  iniilliply 
beyond  ail  bounds,  that  were  it  not  for  the  various  animau 
that  are  directed  by  the  law  of  their  Creator  to  make  them 
their  food,  the  whole  Creation,  at  Icastthe  organized  membeo 
of  it,  would  suffer  great  injury,  if  not  total  destruction,  from 
Ihe  myriad  forma  that  would  invest  the  face  of  universal  natim 
with  a  living  veil  of  animal  and  plant  devourers.  To  prevsot 
this  sad  catastrophe,  il  was  given  in  charge  to  the  spider*,  W 
set  traps  every  where,  and  to  weave  tlieir  pensile  toils,  frmn 
branch  to  branch,  and  from  tree  to  tree,  and  even  to  dive  under 
the  waters.  And,  more  particularly,  to  them  we  are  maialy 
indebted  for  our  deliverance  from  a  plague  of  Jlies  of  cvfiiy 
description,  which,  if  the  spiders  were  removed,  of  which  llwy 
form  the  principal  food,  would  subject  us  to  incredible  sMXif- 
ance,» 

The  scorpions,  and  other  Pedipalps,  are  found  only  in  warei 
climates,  where  they  are  often  very  numerous,  and,  like  the 
centipedes,  creep  into  beds."    Insects  multiply,  beyond  coo- 

1    Hul.  Anivial.  1.  viLi.  c.  39.  Comp.  K.  D.  D'Hiit.  Nat.  ux.  431. 
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oeplioot  in  nich  climatei*  and  unicu  Providence  had  reinforced 
liii  anny  of  insectivorous  animals,  it  would  tiavc  been  impossi- 
ble to  eiist  in  tropical  regions.  The  animals  we  are  speaking 
of  aoC  only  destroy  ail  kinds  of  beetles,  grass-hoppcrs»  and  other 
but  also  their  larvcs,  and  even 


Pteudaracknidan  Candyiopet. 

This  Class,  which  is  formed  from  the  Tracheary  Arachnidawi 
of  Latreille.  differs  from  the  |)receding  |>riiici|»ally  in  the  organs 
€£  Respiration  :xnd  CirculaUon. 

Boor  coriaceous,  or  cruHtarcous.   Spiracles  connecting  with 
for  respiration.  C/rrii/u/i'c;n  obscure.   Eye$2 — 4.  Leg9 
Sexual  organs  single. 
Tbe  Class  consists  of  two  Orders,  {tcrfectly  analogous  to 
of  the  Arachnidans,  Mhich  may  be  denominated  r$eud(h 
Mcorpkms  and  Phaiangidans. 

1.  Pantdf^'Scorpions.   Ilour  oblong,  divided  into  several  seg- 
eals.    Eye$  :3 — I.     l^pn  it—S. 

%  Pkalangidans.     Body  consisting  of  one  segment,  with 
aoabgue  of  the  abdomen  consisting  of  folds.    EjffM  2. 
Lqp  8,  eloDgated. 

1.  I  have  alrc*ady  given  an  arroimt  of  the  most  interesting 
gams  of  tliis  Onlcr,  the  >'(i///r/:rr/,  on  a  former  occasion;*  and 
Oiere  is  littk  known  ot  the  liiittory  nf  the  f^^itk-crahs,*  except 
that  they  are  often  tounJ  in  Ixniks;  I  have  also  occasionally 

with  them  in  the  drawerH  of  rnr  insect  raliincts,  moving 
ly  on,  \iith  tlicir  anus  expanded — probably  tliey  were  in 
search  of  the  mite  that  is  so  injurious  to  stpecimens  of  insects; 
they  arc  ako  often  found  u|N>n  Hies.  (  >ih*  irenus,*  in  this  tribe, 
hmsjimr  eyes,  all  the  rest  of  the  Tlass  have  only  itrtK 

2.  The  most  remark alile  pMjus*  of  the  Mrond  iVdcr  of  Pseu- 
darochnidans  is  one  desrrilied  in  the  Linnrnn  'lYansactinns^ 
ia  which  the  (Nrsterior  le;;:s  exhibit  a  rapit»rionM  character,  and 
seem  fitted  eitlier  to  seizx*  or  retain  their  prey.  The  common 
Phalangidans,  or  harvest-men,  have  Imxmi  treated  of  in  another 
place.* 

The  animals  of  this  class  seotn  to  be  universally  insecti- 
vorous, though  fabricating  no  snares. 
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■Mcaridtm  Caadj/hpes. 

We  «re  ncm  ntinA  at  a  Claa  of  Condylopea.  that,  irilh 
mpeot  to  their /i»(2,Jia?e  a  much  nwie  extensive  commianoD 
thao  thp«B  which  we  have  lately  conndered,  ihe  Arachnitkiu. 
uad  Pieudaiachnidani.  Under  the  oame  of  mitex  they  are 
lanvemnykDOWOt  and  wheo  aome  of  oui-  most  essential  arti- 
clea  of  food,  ai  eheete  and  floiv,  get  old,  or  in  any  dt^ree 
nuH^,  tikvp  aooo  iwarm  with  tbeae  ihimjie  animals,  wltidu 
wberarer  they,  are  oMabliahed,  mdtipljr  beyond  conceptiom 
mite*  alio  attack  not  oolydecayit^  kubetances,  but  also  liviog 
OHM :  in  man  they  are  the  c^nse  of  a  most  rcvotling  disiem- 
per;'  ooder  the  naaie  of  ticki  they  attack  dogs  and  other  anj- 
nwb,  and  few  insects  altogether  escape  TroiTi  their  annoyum: 
sod  they  not  mly  infest  the  inhabitants  of  the  earth  and  lir, 
bnt  are  tiaa  founct  fwimmins  in  every  poo! ;  so  that  their  field 
of  action  seems  to  be  the  whole  creation  of  organized  beiogi. 

The  class  may  bethua  charactenied : 

Boot  without  any  insection  or  impression  marking  oul  in 
parts,  oonsistin^  of  a  single  segment,  and  without  folds,  jixik 
and  orgaha  vanoua.    ^mt  2.    Lega  f^-S,  sliort. 

Latreille  has  divided  this  Class,  including  in  it  the  prcceding^ 
one,  into  jeBea  Families;  but  perhaps  it  tvuuld  be  better  ro  ctta- 
sider  it  as  divided  into  two  Orders,  mites,'  and  ticks,''  orthcwc 
that  do  not  suck  their  food,  and  those  ihat  are  litted  witii  an 
orsan  adapted  to  suction. 

I  shall  select  an  instance  or  two  from  animals  of  this  Chs^ 
which  show  the  care  of  the  Creator  for  these  little  b^ngs  tf- 
parentlyso  low  in  the  scale  of  Creation;  His  foresight  of  eiary 
circumstance  in  which  they  would  be  placed — and  Him  adap- 
tation of  their  structure  to  their  assigned  station. 

This  is  particularly  conspicuous  in  the  case  of  a  species  .tf 
bat-mite,*  which  was  iirst  noticed  by  one  of  our  m6st  oab- 
brated  microscopical  observers,  Mr.  Baker,  and  has  sinceblkl 
under  the  notice  of  M.  V.  Audoin,  well  known  for  hia  ic* 
investigation  of  the  external  parts  of  Insects,  who  kindly  sari 
me  a  memoir  of  his  on  this  and  other  Acaridans,  extraeWl 
from  the  Annates  des  Sciences  Naiwclks  for  the  year  18S3.  If 
we  consider  the<  animal  that  this  mite  inhabits,  the  bat,  and 
that  it  affords  much  less  shelter  than  the  birds,  to  any  paraate 
that  nnay  be  attached  to  it,  especially  as  the  species  that  I  so 
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Speaking  of  is  stated  usually  to  fix  itself  to  the  membrane  of 
the  wingi,  which  licing  a  naked  iiieriibraoe,  would  seem  to 
eipuac  it  to  be  cosily  shaken  off  whom  the  animal  is  flying ;  wc 
easily  comprehend  that  il  slamlst  in  need  of  some  particular 
pffovisiua  to  counteract  this  circumstance. 

Like  those  of  many  other  niitcs,  its  feel  are  furnished  with  a 
vcacde  which  is  c:a|iablc  uf  f:ontractiou  and  dilatation,  and 
which  the  animal  can  probably  use  as  a  mucker  to  fix  itself; 
but  if  by  any  sudden  jork  it  is  unfixed,  to  prevent  its  falling,  it 
is  gifted  with  the  |Hi\vur  of  turning  upwards,  in  on  instant, 
two.  four,  six,  or  even  all  its  Ici^s,  according  to  circumstances, 
sufficiently  to  supiNirt  itsclt',  and  ran  walk  in  this  iiosition,  as 
it  were  upon  its  back,  as  well  as  it  does  in  the  ordinary  way 
with  tliat  part  upwards:  it  may  be  ottcn  seen  with  four  turned 
Inwards  whde  il  walks  u|»on  the  other  four,*  so  that  it  is  ready, 
upoo  auv  accideiit,  instantaneously  to  use  them,  and  to  lay 
hold  of  tde  winu. 

The  bat  is  intesteil  by  aiiotluT  i>arusite,  |«laced  by  Dr.  Leach 
at  the  end  of  the  Axari'daus^  and  by  Latreille,  but  not  williout 
iKnlation,  after  the  lUpUm.  I  may  tlierefore  be  justified  in 
ifltroducing  the  animal  in  ipH^stioii  fiere,  siiire,  inhabiting  the 
mne  subject,  their  pronx'tJinL's  will  sctvc  to  illustrate  each 
other  and   to  dcnionstrate  the  airfm-y  and  desiirn  of  tlie  Su- 

m 

wenie  (*ause  in  the  rom-urriiit;  structure  tff  tlii-se  parasites, 
iber  one  I  here  alludi*  ti»  iiciv  U:  (.'.itii-tl  the  fnit-htusr,*  I^. 
txcilie,  u  ho  has  ilesfrilN-d  vrry  iiiiiiiittiy  a  s}ii'ri(.>>  i  if  this  genus,* 
mA/rms  us  that  tln.Mr  hi;atl  is  iinplaiitnl  in  a  sinirular  situation, 
ibe  back  of  tfie  thorax.  In'twi'i-n  iIm-  iduMIi;  ami  the  anterior 
extrcnulv/  iinineiliati-iv  In  lnnd  tlif  part  fo  «\|iicli  tlte  anterior 
]ez*  an?  attarfu'd.  TIh*  iniiMli-  ••!  tii*-  l>a«'k.  in  the  common 
spe«:ie««  pri'MMiN*  a  c:i\il\.  wliuii  tcrii.iiiahvi  |N>titeriorly  in  a 
kuid  fif  |«iiuc'h/  M»  tliat  tin-  licail  «:aii  li-  tliruwn  back  and  its 
cit/vrniiv  r*-f>'i\ed   bv  it.     I-Vimi   llii^i  silualion.  it   is   evident 

w  m 

Ihal  the  atiiinal  «:ann<>t  lakt-  it*i  iiiitririimt  t'nMii  the  bat  in  the 
ordinary  )«i«i:i'»n.  \iiiii  the  Nark  lipwanis:  it  must,  tluTefore, 
aeccwanlv  stami  uitli  it  iii»\Mi\\ai«ls  uiicn<-ii::airrd  in  suction. 
When  uud<.'r  thr  f  •rntui:;  hand  of  tlif.-  AliniijIityiVeator,  its  legs 
were  |4anted,  it  was  not  un  tin;  /o'/t  >i4ii- <if  llu*  trunk.astliey 
UHjally  arc  in  other  lke&a)KNls.  but  on  the  upfnrr  side  or  margin 
uf  that  |»arL*     Colonel  Montaigne  obM.T\es, — **iSo  strange  and 

1  BtWr  •■  .Vi/'r.  u.  |iiT.  r.  it./,  r.  i.  li. 

2  %^CrriAM.  I^L  3     S.  BUtmnUii, 
4     ^rv  MunUfir.  iAum.  TVflsJ.  si.  f.  iii.  f.  .*•. 

i     X  VerptruUvmis.  b     .V  P.  ITHfl.  Smt.  suiii.  131,  IM. 


9Si  FUnCTIOlfS  AHD  IHSTIHOTS.  4 

contradictory  to  experience  is  the  formation  of  this  Insect,  ihil 
were  it  not  for  the  structure  of  the  legs,  no  one  coUM  doobt 
that  the  upper  was  actually  the  under  part  of  the  body.'  Prom 
'  the  account  given  by  the  last  acute  and  indefatigable  naturalJi^ 
the  motioQS  of  this  little  creature  are  so  rapid  as  to  be  almnt 
like  flight,  and  it  can  fi\  itself  in  an  instant  wherever  it  pleases. 
Putting  some  into  a  phial,  their  agility  was  inconceivable ;  neC 
being  able,  like  other  Dipterous  insects,  to  walk  upon  the  glaj^ 
their  efforts  were  confined  to  laying  hold  of  each  other,  and 
during  the  struggle  they  appeared  flying  in  circles,"* 

Their  head  is  furnished  with  antennm  and  feelers,  imme* 
dialely  below  the  insertion  of  the  former,  on  each  side,  is  a 
slightly  prominent  eye,  so  that  they  have  sight  to  guide  them 
in  their  motions,  which  the  bat-mite  appears  to  be  without. 

I  may  conclude  this  account  with  the  pious  reflection  of  iba 
worthy  pulhor  lately  mentioned.  The  very  singular  alructun' 
of  this  insect,  which,  at  tirsl,  appears  to  be  a  strange  defemiiiy 
in  nature,  and  excites  our  astonishment,  will,  like  all  olbar 
creaturoa,  constructed  by  the  same  Omnipotent,  hand,  belmaid 
to  be  most  admirably  contrived  forall_the  purposes  of  its  cM* 
tion  i  and  the  scrutinizing  naturalist  will  soon  discover  tl» 
unusual  conformation  to  be  the  character  which  at  once  stEtmpi 
.    its  habits  and  economy.' 

One  of  the  most  singular  animals  of  this  Class  ia  one  callal 
the  vegetating  mite.*  These  are  fixed  for  a  time,  by  an  ami 
thread,  to  certain  beetles,  by  means  of  which,  as  by  an  umK- 
lical  chord,  they  derive  their  nutriment  from  them.  After  t 
certain  time,  they  disengage  themselves,  and  seek  their  fowl 
in  tlie  common  way  of  tneir  tribe. 

It  is  difficult  to  say  where  Latreille's  Order  of  Jlporobm" 
ckiavs^  should  properly  be  placed.  Savigny  considers  them  t* 
leading  from  the  Crustaceans  to  the  Arachnidans  by  Phaln- 
gium.  If  ihey  are  parasitic  upon  marine  animals,  as  there  n 
reason  to  believe,  might  they  not,  in  some  sort,  be  regarded  a 
one  of  those  branches,  which,  without  going  by  the  regular 
road,  form  a  link  between  tribes  apparently  distant  from  each 
other?"  They  seem,  in  some  respects  at  least,  to  present  in 
analogy,  if  not  an  afTinity  to  the  Hesapod  parasites,  the  bird- 
louse,'  &c.     I  offer  this  merely  as  a  conjecture. 

I    Xinn.  Tr.  li.  12.  2     thii.  13.  3    JW. 
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Pitnctiont  and  Instincts,     Insrct  Candylnpes, 

Thb  animalf  of  the  class  wc  nrc  next  to  consider,  have  been 
icnrded  by  many  nuMlern  7.«iulogiflts.  especially  of  the  French, 
•nool,  as  inferior  both  to  (Vustaccans  atxl  Arachnidans,  on 
•DCCNint  of  their  havinL?  <Mily,  as  it  were,  a  rudinieiital  heart, 
cdiibiting  indeed  a  kind  of  systole  and  diastole,  but  unaccom* 
by  any  system  of  ve^Kcl*!  by  which  the  blood  might  cir* 
ite  in  them.  A  learned  and  acute  writer,  and  eminent 
apologist,  amongst  our  own  rouiitrymcn,  has  with  great  force 
verted  the  justice  of  this  sentence  of  degradation  pro- 
'  upon  Insects ;  an  opinion  which  has  also  been  em- 
braced by  many  other  imxlcrn  writers  on  the  subject,  and  con- 
fliderable  doubt  has  lieen  slK>wn  to  rest  tipon  the  main  fbunda- 
lifias  upon  which  tlie  ilh^trinu^  and  lamented  Baron  Cuvier, 
vhii  was  the  father  of  tfie  liy)M»tlio«is.  had  Lniilt  it.' 

But  the  important  (lisruvcrit^s  nf  I>r.  <*arus,  who  first  proved 
that  a  circnhitiun  really  exists  in  various  lar\'es  of  Insects,  and 
afterwards  that  it  is  also  (lisrovrraMe  in  !«cveral  perfect  ones,' 
have  plan-fl  the  matter  lM*yniid  all  douht.  Taking, therefore, into 
consideration  the  n*'rvous  syKtriii  of  Inserts,  as  well  as  those  of 
eirrulation  ami  re^iti radon,  as  ou^ht.  in  all  reason,  to  be  done 
—fur  u{M»n  c*4iin|»ari^)n  of  tfi4.*se  tfin*<*  systems  so  intinmtely 
rocmrrted  with  life  and  siensation,  surely  the  first  plare  is  due 
to  that  hy  whii'h  alone  the  animal  isri^nsrinus  of  its  existence 
and  that  of  iIk*  world  it  inhahits,  and  is  eual)le<i  to  run  the 
rare  appoinfcfi  hy  its  Orator;  surely  if  even  ik>  Turns  had 
aprearisd  todenH^nstnitetht*  i*xistrn«*<-  nf  a  circulation  in  these 
aaimals,  still  iIr*  (MTfei'tion  of  tlHMr  nrrvnus  system,  cniii|»nred 
with  that  of  the  Mollusraus,  in  dclenniniii);  thiMr  res|H.Ttivc 
Mations,  would  lie  a  suirM-irnt  couiit(Tpoi*«e  to  a  heart  and  vas- 
cular system  for  circulation:  and  if  to  this  su|>eriority  we  add 

• 
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tfaa  numbsr  ud  aatme  of  tha  nvemi  organs  hy  which  thii 
qritem  melU,  and  tbe  fruits  of  such  agency  in  the  actfrity  anl 
nrioni  iniUneta  (tf  tbe  anim^  endowed  with  it,  embodyiw 
tiw  moTit^  will,  the  informing,  nnee,  the  impelling  appotiu^ 
eompued  with  tbe  inertneH  sod  Bloggish  motions,  and  ap«' 
Uietio  exiateDce,  w>d  paucity  irfinitiDctive  actions  in  the  gnM< 
majoritjroftbe  MoUmcaiW) — wboii  there  that  wlU  hcsitateW 
eoDclmw  tbat  be  who  created  the  hisect  world,  gifted  thea' 
11^  m  many  and  feuch  wonderiti)  inatincts,  inspired  Uiem  wilki 
socb  inceannt  acting,  fitted  them  witli  such  various  orgaoi' 
fi>r  aoch  a  diveraity  of  locomotioM  under  ilie  earth,  on  thl 
Mrth,  ja  the  air  and  in  tbemter,  meant  to  placo  them  bt 
above  the  headleM  Oytter,  with  scarcely  any  organs  of  sem^ 
tioi^  and  icaiioely  any  motint  but  that «  opening  and  nhutiiHJ* 
its  ahefl*  or  even  th^  the  CiaU»-Ji$k,  though  furnished  vim 
'■  flyeatandeveathreebeaxts,aiidaveryextraordinaryaniinal,;w 
dHtitiile.of  Qiaity  oq|ans  of  the  aenies  and  of  locomotion  baaf^  , 
IB  Znaecta,  and  moat  ot  thoie  tbat  tliey  have  not  formed  iipm\ 
tbe  plan  a(  tbe  higher  aninialal  but  n:tliier  burrowed  fraia  l)» 
conniasedly  lower  Cbtnea  of  F<4ypai  and  Radiaries7> 

With  r^ard  to  the  Cnt«lac«sai,aDd  Arachnidafta,  settiw 
arideUieHqieriorilyofiiMjCttintbariDBtiQcis,  the  single  cii^' 
emnrtance  of  the  rmrattiwliiiiii  rf  motilated  organs  in  the  ronner 
lemw  to  fton  an  inferiority  of  rank  and  a  tendency  towardf 
the  Polype.* 

When  we  consider  attentively  these  little  beings,  the  ioWe 
variety  of  their  forms,  the  multiplicity  and  diversity  of  tfaiir 
-organa,  whether  of  sense  or  motion,  of  oflence  or  defence^  Cr 
mastication  or  suction ;  or  those  constructed  with  a  view  to 
their  several  instincts,  and  the  exercise  of  those  functions  ds- 
volved  upon  them  by  the  wisdom  of  their  Creator ;  the  difin^ 
ent  kinds  [riso  of  sculpture  which  is  the  distinction  of  oa» 
tribe,  and  of  painting,  which  ornaments  another,  the  brilliart 
colours,  the  metallic  lustre,  the  shining  gold  and  silver  with 
which  a  liberal  and  powerful  hand  has  invested  or  beapai^M 
numbers  of  them ;  the  down,  the  hair,  the  wool,  the  scales,  with 
which  He,  who  careth  for  the  smallest  and  seemingly  moit 
insignificant  works  of  his  hand,  hath  clothed  and  cowed  than; 
when  all  these  things  strike  upon  our  senses,  and  become  the 
subject  of  our  thoughts  and  reflection,  we  find  a  scene  paiaig 
berore  ug  far  exceeding  any,  or  ail  of  those,  that  we  have  hith- 
erto contemplated  in  our  progress  from  the  lowest  towards  the 
highest  members  of  the  animal  kingdom,  and  which  lor  its 
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maotv  and  the  myriack  of  its  musterod  ftniiic8,each  eoqie  dis- 
iqginthed  at  it  were  by  its  own  Imnner,  and  under  ita  proper 
esderSf  infinitely  outnumbers  all  the  members  of  the  higtier 
liaari.  which  stand  as  it  were  bet\%*een  aquatic  and  terres- 
ml  uinmlsv  many  of  its  tribes  under  one  form  inhabiting  the 
r,  and  under  another  the  earth  and  the  air. 


The  following  characters  distinguish  this  great  Class: 
Boot,  corcred  with  a  horn y  or  coriaceous  integument  Spu 
nal  ekard  knotty,  terminating  anteriorly  in  a  bilubcd  brain ;  a 
hemri  and  imperfect  circulation^  sometimes  vascular,  and  some- 
times extra-vascular;  rfspimtion  by  trachftr^  receiving  the  air 
hfMwiraclfs;  /e^r' jointed,  in  the  iwrfect  insect  always  siz. 

llie  Class  of  Insects  may  Ite  divided  into  two  6'icfr-c/aMrs,> 
m.  /bmetabolians^  or  those  that  do  nai  undergo  any  meiamoT' 
fktms^  and  have  no  wings ;  and  Metabolians^  or  those  that  un* 
» a  wutamarpktai*^  and  are  usually  fitted  with  wings  in 
final  state. 


Safr-c/oif  1^ — ,1mrUibolinn$  are  further  subdivided  into  two 
{Men,  T^ysaaaraffs  and  Parasites. 

Order  1. — Tlie  TTtysanurans  arc  remarkable  for  their  anal 
appendages,  which  consist  either  of  jointed  organs  resembling 
^iii>»nM»^  and  apnruarliint;  v«!ry  near  tu  the  caiMiai  organs  of 
ihe  cockroach."  tlie  use  ol*  \iiiirli  is  iHit  oertaiiilv  known ;  or  of 
«a  infkxed  elastic  caudal  fork  bent  under  the  ulMlomen,  which 
coahk^s  them  to  leap  wiifi  great  ti^iiity.  To  the  first  of  these 
Ciifaes  belongs  the  common  sn^ar*httsf\'  and  to  tiiu  last  the 

It  must  be  oliscrved,  however,  that  this  is  iK>t  a  natural  Or- 
deTt  for  tlie  re  is  no  ansilocy  between  the  jointed  tails  of  tlie 
■^gar-louse,  which  some  have  sup|H>sitl  to  belong  or  approach 
to  the  (ArMf/^'-rcj,  and  llie  uiijoiutcti  leaping  orpan  of  tlie  spring- 
taiL  TIht  latliT  aiiiniaU,  iiuict'd.  sevin  to  form  an  osculant 
tribe,  witlHiut  the  pale  ot  the  (*lu>s  of  IiimtI^,  and  |N*rhaps 
haviu;;  soriie  refers nrt*  to  thi'  CfnJiffmnl,tus  union ii'^t  tlic  Myria- 
pod«,  with  %%fii<-li  tfii'v  a*rrce,  in  iiaviiii;  mily  simph  i-yes»  liki* 
fpftdrr^,  on  i-afh  «>iilr  i»f  the  head.  ThdM*  of  ihf*  !()Tifi;;-tuils 
our*%\9\  i*{  i-iirlit  su«'h  L'Ves,  nrmii:jt-d  in  a  doultlr  siTicsi.  and 

ftUit•*«i  m  an  "\:il  «>)-a4*o«  in  Mlia|iC  r<'<i'!ni>lin:;  an  Inwx't's  rve. 
10*  f hil«»|.<Ni;ii,s  h:i\r  only  toiir   on  i:n*li  ^^If.     The    Inntvls 
of  tit. 4  tjfiler  probably  fcccl  u|^mi  d>.'tntij*i«  whfificr  Jiuinal  or 
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to epmodinife only' putmceat iidstutcai;    "  I'^.-ti',!. 

Orrfar  3.— Hw  Order  of' PnrasiYcs — consisting  of  the  moit' 
mClMn  and  diisoitiag  nutnals  of  the  whole  Class,  infeat  boA 
tnui,  beast,  and  Dird,  and  no  less  than  four'  species  accouutti 
by  ijna^  dec  at  variMiei,  bein^  attached  lo  the  former — mar , 
be  divided  iiflO'twD  ieetions,  those  that  live  b>-  suctioa,  and 
tboae  tfaat  maatieate  their  food.  To  the  first  of  these  hcioif ' 
the  httman  and  the  dog-tooae,  and  lo  the  other  the  various  liot ' 
that  inhabtt  the  birds,*  of  which  almost  every  spocies  list  t 
pecnEar  ooa.  ' 

I  have^  Oa  a  fonoer  occasion,  alluded  to  the  Order  of  Pttr»  ' 
nCB^  when  ^Makiog  of  punitive  animals:'  here  I  must  obscrre, 
that  like  other  faMnmeota  employed  by  God  to  visit  the  aint  ^ 
ef  madtind,  they  aw  iniwxied  to  produce  a  sanative  effect,  M  ' 
weH  Ms  to  traniaa.*  It  is  generally  known  that  they  aboiand  ' 
only  on  thwe  whoae  habits  arc  dirty,  in  whom  they  may  pn-  ' 
veal  thediaeaaes  which  such  habits  would  otherwise  generaltv  ' 
•i  ;v«U  as  stimtilBfa  them  to  greater  attention  to  peraonal  clean- 
liness. The  bird-loiaa  is  {vobably  useful  to  birds  in  devonnng  i 
the  sordes  which  must  accumulate  at  the  root  of  their  plumet.   ' 

Sub^^^au  ^.r—MttaboHam,  by  most  modern  writers  on  lo- 
sects,  are  comideFsd,  from  their  oral  organs,  as  constituting 
two  Sections,  which  are  denominated  HausUUaU  and  WiiwiWi 
ItUe  Insects.  I  may  here  observe  that  the  instrument  <^  n^ 
tion  in  a  Haustellale  mouth  consists  of  pieces,  though  djfieieatly 
circumstanced,  precisely  analogous  to  those  employed  in  nas- 
ticationin  a  Mandibulate  one,  which  has  been  most  lalidw- 
tortly  demonstrated,  and  with  great  elegance,  by  U-Sangny, 
in  the  first  part  of  his  Animaux  tans  VerUbres.' 

As  there  are  several  Orders  called  Osculant,  that  are  iotat 
mediate  between  these  Sections,  I  shall  arrange  the  wlurfs  ii      I 
three  columns.  J 


1.  Afhanipltn. 

3.  HtmalDpttrt. 

3.  7>itiapttra. 

A.  Dermaptera. 

5.  Sh'ifmfltr: 


1    P(£mlM,  CmpUU,  Ctrporh,  Nigritanim,  and  Pktiinif  PuUi. 

9    Nirwuu.  3    SeeabOTE,p.T.    See  lmln4.uEil.l.1S- 

4    Ibid.^S53.  5    t.i^iT. 


C  Diftnm.  10.  Hmmtwtfimm. 

7.  I^fidafUrm,  11.  Himrmfttim, 

«L  Ifciyiira.  12.  OnAo^ffrv. 

9.  Iirau/(rr«.  13.  CwUmfitrm, 

With  regmrd  to  the  characters  of  thete  Ordcra : 
Order  1. — The  AjAanipttra  {Flea^  Chigor)  arc  apterous  and 
parmiilic,  but  diflcr  from  the  Order  of  Parasites  bv  undergoing 
a  meCamorphoiis.    They  coDucct  the  Suctariaus  Parasites  with 
fbe  Diptrra. 

Order  2.— The  thmah»ptera  {hWcst-Jiy^  ifc.)  called  also  Paf> 
fipmrm^  because  their  eggs  arc  hatched  in  the  matrix  of  the 
BoCber,  where  they  pass  their  iarve  state,  aiid  are  not  excluded 
tin  thej  haTC  become  pu{ics.  Must  of  them  have  two  wings, 
botooesenas  is  apterous:*  thcw  seem  intcnnediate  between 
JicoriV/tf Ml,  as  the  bat-iiutc,  and  the  Diptera  ;  they  seem 
in  some  res|)ects.  to  cfmnect  with  the  .iracAjiii/aai,  whence 
ikcy  hare  been  called  spidtr-Jlies. 

Orders — The  Trirhontrm  {Casntorm-flies)  hiw  fourAniry 
■emhranous  win^,  in  tfioir  ner\ure!«  resembling  those  of  Lt'^ 
mdoftera^  the  under  ones  foldiiii;  longitudinally.  Tlic  nKMith 
MS  four  palpi,  but  the  maiiticatin^  organs  are  merely  nidi* 
Their  place  seems  to  bo  somewhere  between  the 
^AW  and  those  mi4hs  wfiosc  ratcrpillars  clothe  themselves 
with  ditlerent  sulistnnc«-s. 

Order  -t. — ^I'hc  l^'Tmtipt'  nt  (Etinritjs)  have  two  elytra  and 
tn:;9  of  ntcnibrant'.  t*"liliNi  Ii>i)::itiiilinallv.  and  their  tail  is 
With  a  f»p:cps.     Tli«-y  aj-|<ar  Vj  be  lietwcen  titc  Co/r- 
am i  i  h'thopOrti, 


ih-d^r  5. — TIk?  Stnpsipt'-rfi  {Wild  A»'» -//r/,  n'ij'y>./fy^,  para- 
sisir  an'maU.  that  havi*  i\vi>  .'iiit{  li.-  wind's,  t'urmint;  tne  quad- 
rant of  a  cip'Ie,  and  of  :i  *>tihsi;iiiro  in-tvwcn  coriaceous  and 
meni^niriMi*.  ami  twn  t.-luntiTm  >ul>^piral  orirans,  ap|iendascs 
of  tFi«-  b:i^».'  of  ih'r  nritt*ri<>r  \*'\i^  Tln-ir  place  is  uncertain, 
•omc  plar.:!^  \\\r\\\  iKtwi-t-n  tlic  (''J"pt'ra  and  Ihrmaptcra: 
and  «'t^K:r»j  Ut «•_•••»  the  L*  j»iil'tjit*  ra  ami  IHptt^ra, 


fPrd^r  II. — Tlif»  Ihptern  ('I\n»-irifii:*-ti  FU^s  and  Gnats,  4^'*)» 
is  their  namo  irMlirat«*«,  haw  r>nlv  t^ru  tnemhranoiis  win?s,  usu- 
ally  3**rofiij«anied  by  /inr#  irin::h-h,  n*p!V<rntin2  the  under  win^s 
of  ih»'  T'.'frapttTMisi  i  ^rdiTs,  ami  (iru  jmtsTs,  which  appear  ron- 
'.cti  Kiith  a  spiracle. 

1     MfUfkmiruM.    The  ja#r/kiMt#. 


Oritrr  7. — The  Lepidoptcra  {BuUerfliei  and  M)tht)  tiave^W 
rnembranous  wings,  covered  with  minule  scales,  var)-ijig  in 
^ape. 

(h-derS. — The  Hmnoptera  {Trec-LocustSifVog-hoppersjyoth- 
hopperij  have  four  deflexed  wings,  ol'lcn  of  a  substtincc  bctwuCD 
coriaccou!!  mid  membranous. 

Order  U, — The  Hnmiplcra  (Bugs,  ^c.)  Imvc  four  organs  of 
flight,  the  upper  pair  bein^  iiorny  or  coriaceous,  but  tipped,  id 
the  generality  with  membrane,  the  lower  pair  being  tnem- 
braitous. 


Order  10, — The  HymeTtaptera  (Saw  Fh't^s,  Gal!  /7iVs,  Ichneu- 
mon Flits,  Sea,  Wasps,  AnU,JSf^t),  which  are  llie  analogues  of 
ihe  Diptera,  have  four  membranous  wings,  and  llic  tail  of  the 
female  is  usually  armed  with  a  sling,  or  instrument  useful  in 
laying  their  eggs. 

Order  11. — The  JVeurnptcya  {Dragon  flies.  Lace-winged 
FUes,  Ephemeral  Flies,  W}»ii:  Ants,  &c.)  have  four  membrenous 
wings,  usually  reticulated  by  numerous  nervures,  but  no  sting 
or  ovipositor.  They  are  analogues,  especially  Ascalaphis,  of 
ihe  Lepidoptera. 

Order  12. — The  Orllmptera  (Cnckraacfics,  Locusls,  Praying- 
inaects.  Spectres,  Grasshoppers,  Cricl^eU,  &c.)  have  mostly  two 
tegmina,  or  upper  wings,  of  a  substance  between  coriaceous 
and  membranous,  and  two  under  oin;s,  formed  of  membrane, 
and  folded  longitudinally  when  unemployed.  These  are  ana- 
logues of  the  Homoplera. 

Order  13. — The  Coleoptera  (Beetles)  have  two  upper  organs, 
of  a  horny  or  leathery  substance,  called  elytra,  to  cover  their 
two  membranous  wings,  which  arc  folded  lungitudinatly  and 
transversely.  These  are  analogues  of  the  Hcmiptera,  especially 
those  with  no  apical  membrane. 


In  considering  Ihe  three  descriptions  of  Orders  here  e 
rated  and  characterized,  it  must  be  recollected  that  we  are 
not  following  Ihe  usual  order  of  arrangement  in  systems,  that 
of  descendivg  from  the  highest  to  the  lowest ;  but  that  we  are 
ascending  in  an  inverse  direclion,  consequently  that,  in  the 
above  tables,  the  lowest  numbers  indicate  the  lowest  and  not 
the  highest  Orders. 

I  shall  now  make  some  remarks  as  to  their  functions  and 
uses,  upon  the  animals  constituting  these  several  Orders,  en- 
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livctfng  them  occaidonally  with  such  histories^  not  before  prcH 
duced,  or  not  well  known,  as  may  interest  the  reader  and  an- 
swer the  great  end  of  this  treatise,  the  ^lory  of  God,  as  mani- 
fested in  tne  history  and  instincts  of  anrnials. 

Before,  however,  I  enter  upon  the  separate  consideration  of 
these  Orders,  I  must  premise  a  few  remarks  upon  the  circum- 
stance which  distinguishes  them  from  the  preceding  Sub-clas8» 
their  metamorphoses,  I  have  on  a  former  occasion,^  mentioned 
some  beneficial  effects  resulting  from  this  law  of  the  Creator; 
and  its  action  and  the  results  of  it  have  been  so  ably  explained 
and  illustrated  in  another  treatise,'  that  it  is  quite  unnecessary 
for  me  to  enter  largely  into  the  subject.  The  striking  remarui 
made  upon  the  developments  of  the  higher  animals,  towards 
the  cloM  of  the  treatise  alluded  to,'  merit  particular  attention. 

It  has  been  observed  by  an  ingenious  and  learned  writer*  od 
this  subject — that  every  species  of  plant,  in  tlie  course  of  the 
jrear,  exhibits  itself  in  different  states.  First  are  seen  the  suc- 
culent stems  adorned  with  the  young  foliage,  next  emerge  the 
bods  of  the  flowers,  then  the  calyx  opens,  and  permits  the  ten- 
der and  lovely  blossoms  to  expand.  The  insects  destined  to 
feed  upon  each  plant  must  be  simultaneous  in  their  develop- 
ment If  the  butterfly  came  forth  before  there  were  any  flowers, 
she  would  in  vain  search  for  the  nectar  that  forms  her  food ; 
and  if  the  caterpillar  was  hatched  after  the  leaves  had  begun 
to  fade  and  wither,  she  could  not  exercise  her  function.*  In 
another  passage  he  thus  illustrates  this  analogy  between  the 
metamorphosis  of  the  insect  and  the  successive  developments  of 
the  plant.  If  we  first  place  an  egg,  says  he,  next  to  its  cater- 
pillar, further  on  its  chrysalis,  and  lastly  the  butterfly ;  ^hat 
have  we  but  an  animal  stem,  an  elongation  perfectly  analogous 
to  that  of  the  plant  proceeding  from  its  seed,  by  its  stem  and 
its  appendages  to  the  bud,  the  blossom,  and  the  seed  again?* 
For  the  dificrcnt  kinds  and  forms  of  larves  and  pupes  I  must 
refer  the  reader  to  another  work,''  merely  observing  that,  in 
their  forms,  the  larves  seem  to  represent  all  the  preceding 
Classes  of  Condylopcs,  and  also  some  Annclidans  and  Mollus- 
cans.  The  great  majority  of  pupes  are  not  locomotive,  and 
take  no  food,  while  the  rest  are  locomotive  and  continue  to 
feed.  This  circumstance  sometimes  exposes  the  former  to  the 
attacks  of  their  enemies,  the  ichneumons,  and  thus  numbers 
are  destroyed  which  would  otherwise  escape ;  but  though,  in 


1     Sec  above,  p.  201.       2    Roffct  B.  7.  i.  302— 316.      3    iUi.ii.S3I. 

4    Dr.  Viny.  5     N,  D,  D'H.  N.  xx.  348. 

6    Ibid,  365.  7     Inirod,  to  Eni.  iii.  Lett  zxx.  zzzi. 


this  Ktsle,  they  are  ihus  exposed  lo  the  attack  of  one  eoliiiyi 
ihey  arc  more  cflHctually  concealed  from  thosu  of  aiiotlier,  tM 
iOBcciivoroux  birii«.  Thosu  thut  bury  ihemsetves  in  the  earth 
aeecn  still  more  privileged  from  attack. 


Order*  1. 2,  and  6.     Tlicre  is  to  close  a  connection 
ibefietiv,  the  jinpipartm^  iitseclt,  and  tlie  tmhtuinged_fiies,  that  if 
■  will  be  boat  to  consider  tliem  under  one  head.     The  fonuer  of 
^  Sheac,  ihc  llcits,'  the  mosquitoes,  or  gnals*  ond  the  borsd-fljcfc*  •' 
I  JiU  suck  the  blood  of  man,  as  ucU  as  that  of  beast  or  Imd.* 
"the  wondorlul  strengtli  and  agility  of  the  flta  are  well  known,* 
U)d  it  apiwtnt  lo  have  been  endowed  with  those  laculttes  by  itt 
Creator,  to  render  its  change  of  Htutjon  from  one  animal  to  ' 
another,  and  means  of  escape,  more  easy ;  and  though  the  bits 
'  of  tnostguitoes,  and  other  blood'Suckers,  is,  at  certain  ItntcB 
1  of  the  yeur  and  in  certain  climes,  an  almost  inlolcrable  anr 
.  Jioyaneo;*  yet,  doubtless,  some  good  end  is  answered  by  itj 
with  regard  to  coU/e,  it  is  evident  that,  while  they  are sutTering 
fittm  tliu  attack  of  these  blood -iciters,  their  feeding  is  more  or 
less  interrupted;  a  circumstance  which  may  be  attended  by 
beneficial eUBCls  to  their  health;  and  probably  even  to  man. 
the  torment  he  experiences  may  be  compensated,  in  a  way  that 
he  is  not  aware  of,  on  account  of  which,  principally,  a  wiM 
Physician  prescribed  the  painful  operation,  and  fuintsfaed  hit 
efairurgical  operators  with  the  necessary  and  indeed  most  ca- 
rious kiiivus  find  lani'cts. 

Another  group  connecting  the  bat-mite  and  bai-Jome,  and  the 
jJmcAnirfans,  perhaps,  with  the  Viptera,  are  those  Iwo-winged 
insets,  called  jmpiparous  or  nympkiparous,  because  their  young 
when  extruded  trom  the  abdomen  of  ihe  mother,  though  ap- 
pearing like  eggs,  are  really  in  the  state  of  nymph  or  pupe.  it 
IS  remai-ked  of  this  group,  which  is  parnsilic  upon  beasts  and 
birds,  that  its  internal  structure  is  particularly  accommodated 
to  this  circumstance;  it  is  furnished  with  a  regular  matrix 
consisting  of  a  large  musculo- mem  bra  no  us  pocket,  and  with 
ovaries  totallydifTerent  from  those ofother  insects;  but, by  their 
configuration  and  position,  exhibiting  a  considerable  resem- 
blance to  those  of  a  woman.'  The  reason  of  this  singular 
aberration  from  the  gestation  of  other  Diptera,  which,  with  few 
exceptions,  are  oviparous,  seems  connected  with  their  peculiar 
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habiits:  in  their  perfect  state  they  are  usually  winged,  and  at- 
tach themselves  externally  to  horses,  oxen,  ice;  it  may  there- 
fore be  the  means  of  preserving  the  race  from  extinction,  that 
they  are  supported  in  the  vromb  of  their  mother,  in  some  in- 
scrutable way,  during  their  grub  state,  and  only  leave  her  when 
their  next  change  will  enable  them  readily  to  attach  themselves 
to  their  destined  food. 

The  gad-Jiies,*  though  they  do  not,  like  the  forest  flies,  nour- 
ish their  young  in  their  own  womb ;  yet  their  Creator  instructs 
some  of  them  to  deposit  their  eggs  in  a  situation  where  means 
•re  provided  for  their  conveyance  to  a  more  capacioiJ^  matrix, 
ministering  to  them  a  copious  supply  of  lympn,  which  forms 
their  nutriment,  in  the  stomach  and  intestines,  of  the  horse,  for 
this  animal,  with  its  own  mouth,  licks  off  the  eggs,  wisely  at- 
tached, by  this  fly,  to  the  hairs  of  its  legs  in  such  parts  as  are 
exposed  to  this  action ;  and  thus  unwittingly,  itself  conducts  its 
foes  into  its  citadel:  others  of  the  same  genus  undermine  the 
akin  of  the  ox,  of  the  sheep,  and  in  some  countries,  even  of  man 
himself.  The  grubs,  by  their  action  in  their  several  stations, 
produce  a  purulent  matter,  which  they  imbibe,  and  which  is 
stated  by  those  who  have  studied  them,  to  be  beneficial  to  the 
animals  they  attack.'  Another  tribe  of  this  Order,  the  Jiesh-^ 
flies,*  lay  their  eggs  on  dead  bodies,  and  soon  remove  those 
nuisances,  and  the  putrid  and  pestilential  miasmata  which  they 
occasion,  from  the  face  of  our  globe.  This  function  is  of  such 
importance  to  the  welfare  of  our  species,  that  some  of  these 
flies,  in  order  that  no  time  may  be  lost,  are  viviparous,*  and 
brine  forth  their  young  in  a  state  in  which  they  can  begin  Ibeir 
work  as  soon  as  they  are  bom. 

The  aphidivurous  fics^  have  another  function,  in  conjunction 
with  the  lace-winged  jlicsy^  lady-birds,''  and  some  other  insects, 
to  reduce  and  keep  within  due  limits  the  infinite  myriads  of 
the  plant'licc.f*  which,  in  these  climates,  are  the  universal  f^sts 
of  the  garden,  the  orchard,  and  the  field.  There  are  also  flies" 
that  lay  their  eggs  in  the  combs  of  humble-bees,  which,  as  it 
were,  wear  their  livery,  for  the  hairs  that  clothe  their  body  are 
so  disposed  and  coloured,  as  to  imitate  that  of  the  bee,  whose 
nests  they  frequent;  so  that,  probably, they  are  of\en  mistaken 

1  (Eitrtti,  ifc. 

3  The  ipccirs  offrad-flics  here  alluded  to  arc  Gaitru§  E^i^  aad  (Ettrut 
BoviM,  (E,  Ovit  and  (E.  HominiB. 

3  Sarehophaga,  4    Se-mmpm. 
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for  members  of  the  family,  and  efl'cct  their  iniEchief  unmo- 
lested. 

Another  tribe  of  flies,  called  htyrnct-fiies,^  with  some  olben 
related  to  them,'  like  a  hawk  or  oiher  predaceous  bird,  sciai 
their  prey  with  their  legs,  or  their  beak,"  but  it  can  only  ba 
with  tho  view  of  sucking  its  juices,  as  they  have  no  mastiutt-    I 
in g  organs. 

Dipterous  insects,  however,  are  not  confined  to  animallwA, 
whether  living  or  putrescent,  many  also  subsist  upon  a  vegtUh 
hie  diet.  Mushrooms  and  other  agarics  sometimes  swarm  wilk 
the  grubs  of  certain  flics  or  gnats  ;*  others  pass  their  first  itatea 
in  decaying  limber;  (he  narcissus  and  onion  flics'  feast  niioa 
the  bulbs  from  which  they  take  their  name;  and  a  liHb 
gnaf,'  when  a  grub,  feeds  upon  the  pollen  of  the  flowers  of  lbs 
wheat 

To  these  may  be  added  those  flics,  that  in  their  first  staiei 
may  be  regarded  as  purifiers  of  stagnant  waters,  and  otW 
oflensive  fluids  or  semi-fluids.  The  larves  of  the^naf  or  mot 
quito  are  aquatic  animals  which  may  be  seen  either  suspended 
at  the  surface,  or  sinking  in  most  stagnant  waters,  conipcnfatB 
in  some  degree,  for  the  torment  of  their  blood-thirsty  attack^ 
by  discharging  this  function,  and  assisting  to  cleanse  our  Hag' 
nant  waters  from  principles  that  might  otherwise  generate  WK 
fection.  A  variety  of  others  contrinutc  their  efforts  to  brii^ 
about  the  same  l>eneficial  purpose.  Almost  all  the  Diptera,  in 
their  perfect  state,  even  the  blood-suckers,  emulate  the  beei, 
in  imbibing  the  nectar  from  the  various  flowers  with  whiob 
God  has  decorated  the  earth,  and  thus  assist  in  keeping  with- 
in clue  Umits,  the,  otherwise  sutTocating.  sweets  that  they  ci- 
bale. 

From  the  statement  here  given,  we  see  that  the  Creator 
has  provided  the  members  of  this  Order  with  a  very  diversiM 
bilt  of  fare,  and  that  their  efforts  in  their  several  stales,  and 
various  departments,  are  of  the  first  importance,  as  scavengen 
and  depurators,  to  remove  or  mitigate  nuisances,  that  wouH 
otherwise  deform  and  tend  to  depopulate  our  globe.  Whit 
they  want  in  volume,  is  compensated  for  by  numbers,  for]«^ 
haps  the  individuals  of  no  Order  are  so  numerous.  It  is  tnift 
in  particular  periods,  the  locusts  and  aphides  aecm  to  ootav- 
ber  them ;  yet,  ordinarily,  the  two-winged  race  are  tiwae  1^ 
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every  where  roost  force  themselves  upon  our  attention;  during 
nearly  three-fourths  of  the  year  we  hear  their  hum,  and  see 
their  motions,  in  our  apartments,  and  even  in  the  depth  of 
winter,  in  sunny  weather,  by  their  myriads,  dancing  up  and 
down  under  every  hedge,  they  catch  our  attention  in  our 
walks. 

Order  10. — If  we  next  turn  our  attention  to  the  mandibulaU 
Order,  which  stands  most  in  contrast  with  the  Diptera^  the 
Hjpnenoptera  immediately  occurs  to  us,  in  which  we  find  a 
▼ariety  of  forms,  which  seem  made  to  imitate  those  of  flies, 
or  vice  versa.  Thus  there  are  flies^  that  resemble  saw  flies ; 
others  that  simulate  the  ichneumonidan  parasites;  others  again 
that  resemble  wasps,  bees,  and  humble-bees. 

Though  the  Insects  belonging  to  this  Order  are  included  in 
the  mandibulato  Section;  for  their  mouth  is  furnished  with  man- 
dibles and  maxillae;  yet  they  do  not  generally  use  them  to  mcu* 
iicate  Xheirfood,  but  for  purposes  usually  connected  with  their 
sequence  of  instincts,  as  the  bees  in  building  their  cells;'  the 
wasps  in  scraping  particles  of  wood  from  posts  and  rails  for 
a  similar  purpose,  and  likewise  to  seize  their  prey;  but  the 
{peat  instrument  by  which,  in  their  perfect  state,  they  collect 
Sieir  food,  is  their  tongue ;  this,  the  bees  particularly  have  the 
power  of  inflating,  and  can  wipe  with  it  both  concave  and  con- 
vex surfaces ;  and  with  it  they,  as  it  were,  Hck^  but  not  suck, 
the  honey  from  the  blossoms,  for,  as  Reaumur  has  proved,  this 
organ  acts  as  a  tongue  and  not  as  a  pump.*  In  the  numerous 
tribes  that  compose  this  most  interesting  of  the  Orders,  the 
tonffue  is  lambent,  and  varies  considerably  in  its  structure,  but 
in  the  great  majority  it  is  a  flattish  organ,  oflen  divided  into 
several  fobes. 

Some  entomological  writers  have  bestowed  upon  the  mem- 
bers of  the  present  Order  the  title  of  Principes^  as  if  they  were 
the  princes  of  the  Class  of  Insects,  and  if  we  consider  the  con- 

3picuous  manifestation  of  the  Divine  attributes  of  Power,  Wis- 
om,  and  (joodness,  exhibited  in  the  wonderful  instincts  of 
those  of  them  that  are  gregarious,  we  shall  readily  concede  to 
them  this  title.  If  superior  wisdom  and  devotedness  to  the 
general  good  are  the  best  titles  to  rank  and  station;  the  labo- 
rious and  indefatigable  ant^  and  the  bee,  celebrated  from  the 
earliest  ages  for  its  wonderful  economy,  its  admirable  struc- 
tures, and  its  useful  products,  are  surely  entitled  to  it,  though 
they  cannot  vie  with  the  insects  of  many  of  the  other  Orders 

1     A$p9U§,Melg.  9    See  aboTo,  p.  388.  3    JCrai.&«.T. 
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in  size,  and  in  the  brilliancy  and  variety  of  their  colours,  sml 
the  penrii  of  tlie  Creator  has  not  decorated  their  wings  witl 
the  diversified  paintings  wliich  adorn  those  of  the  butterfly- 
Thc  funotioas  which  are  given  in  charce  to  the  several 
I  menibcrs  of  this  Order  are  various.  Some,  like  t)ic  predaceou 
1  and  carnivorous  tribes  of  the  Diptera,  appear  engaged  in  po^ 
pctual  warfare  with  other  insects;  thus  the  wasps  and  Aorael* 
seize  flies  of  every  kind  that  come  in  Ih^  way,  and  will  e»»  , 
attack  the  meat  in  the  shambles;  the  caterpillar-wasp*  wslkf  J 
oil'  with  caleifHUars,  the  xpider-wasp'  with  spider t,  ana  ll^C A; ; 
waip*  with  flies.  But  tho  motive  that  inniiences  them,  w$! 
furnish  nii  excuse  for  their  predatory  habits.  They  do  not) 
commit  these  nets  of  violence  to  gratify  their  own  thinl  fori 
blood,  like  many  of  the  iiies,  but  to  furnish  their  young  «^.< 
food  suited  to  their  natures.  The  wasp  carries  the  pieces  nC 
floeh  she  luteals  from  the  butcher  to  the  young  grubs  id  the  cctb' 
of  her  iia[)er  mausion.  The  oliicr  was[>s  I  monlioncd  cadi 
commit  their  oggs  to  tlio  animal  they  are  taught  to  select.  U* 
then  bury  it;  90  that  the  young  grub,  when  hatched,  may  rsnl 
in  plenty.* 

Some  of  tlic  Hymenoplera  prefer  a  vegetable  diet,  and  tssrt 
the  Lepidoplera  in  their  olHce.  The  caterpillars  whicb  iafiMt 
many  species  of  willow  arc  hatched  from  tJie  eggs  of  the  mw> 
flies ;'  one  genus*  nearly  related  to  them  confines  ilacif  to  litn* 
ber,  to  which  it  is  sometimes  very  destructive. 

Another  tribe  affect  plants  in  a  very  remarkable  manner. 
Their  egg-placer,  like  a  magician's  wand,  is  gifled  with  the 
privilege,  by  a  slight  puncture  in  the  twig  or  leaf  of  any  shrub 
or  tree,  or  the  stalk  of  any  plant,  to  cause  the  production  ofa 
wonderful  and  monstrous  excrescence,  sometimes  rescmbltqg 
moss,  as  in  the  Bcdeguar  of  the  rose,  at  other  times,  a  kind  ffl 
apple,  or  a  transparent  berry,  both  of  which  seeming  fruits,  the  J 
oak  when  touched  by  two  of  these  little  gall-llies,  of  diilc^ii 
species,  produces  as  well  as  acorns;  various  other  forms'lheii 
(^Us  assume,  which  need  not  be  here  mentioned.  It  is  tot* 
observed  that  the  eggs  of  these  gall-flies  grow  after  they  aw 
Isid,  and  perhaps  these  singular  productions  are  more  favoun- 
ble  to  their  growth,  being  softer  and  more  spongy  and  suett' 
leitt  than  the  twigs  themielvei  would  be.  Evra  hereCmtn* 
Power,  Wisdom,  and  Gioodoess,  are  conspicuously  moitifeM'i 
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in  providing  such  wonderful  nests  for  these  little  germ-like 
^^g>»  these  excrescences,  indeed,  instead  of  deforming  the 
pluts  they  are  produced  from,  are  often  ornamental  to  them ; 
and  besides  this  are  also,  some  of  them,  of  the  highest  utility 
to  mankind — witness  the  Aleppo  oak-gall,^  to  which  learnings 
commerce,  the  arts,  and  every  individual  who  has  a  distant 
frieody  are  so  deeply  indebted. 

Another  tribe  is  equally  useful  in  a  different  department ;  I 
allude  to  those  H)rmenoptera  that  are  parasitic  upon  other  In* 
sects, particularly  upon  the  destructive  hordes  of  caterpillars  that 
are  often  so  injurious  both  to  the  horticulturist  and  agriculturist. 
These  insects  arc  denominated  by  Latreille  Pupivoraus,  not,  as 
tooie  may  suppose,  because  they  devour  insects  in  their  second, 
OTfupe  state,  but  from  the  classical  meaningof  the  word,  because 
they  devour  them  before  they  are  arrived  at  their  perfect  or 
adult  state.    This  tribe  may  be  considered  as  divided  into  two 
ffreat  bodies,  one  represented  by  the  proper  Ichneumons  of 
Ifinn^,  which  have,  usually,  veined  wings,  and  the  abdomen 
connected  with  the  trunk  by  a  footstalk;  the  other  forming  the 
MnuU  Ichneumons  of  that  great  reviver  of  Natural  History, 
distinguished,  usually,  by  having  wings  with  few  or  no  veins 
on  their  disk,  and  by  a  sessile  abdomen.    These  attack  eggs 
and  chrysalises,  as  well  as  caterpillars.    Though  the  latter  are 
the  principal,  yet  they  are  not  the  only  object  of  the  great  Ich- 
neumonidan  host,  for  they  attack  insects  of  every  order  indis* 
criminately ;  they  seem,  however,  to  annoy  beetles,  grasshop- 
pers, bugs,  and  froghoppers,  less  than  others.     They  may, 
with  great  propriety,  be  called  conservative,  since  they  keep 
those  under  that  would  otherwise  destroy  us.*    A  little  fly, 
before  alluded  to  in  these  pages,' which  appears  very  destructive 
to  wheal  when  in  the  car,  is  rendered  harmless  by  the  goodness 
of  Providence,  by  not  less  than  three  of  these  little  benefactors 
of  our  race.* 

Connected  with  the  subject  of  parasites  is  a  singular  history 
communicated  to  me  by  the  Rev.  F.  W.  Hope,  one  of  the 
most  eminent  entomologists  of  the  present  day.  In  the  month 
of  August  1824,  in  the  nest  of  a  species  oi'^  wasp^^  he  found 
more  than  fifty  specimens  of  a  singular  little  beetle,  which  may 
be  called  the  wasp'beetle,*  long  known  to  frequent  wasps'  nests. 
From  their  being  found  in  cells  which  were  closed  by  a  kind 
of  operculum,  he  conjectures  that  they  lay  their  eggs  in  the 

1     Cynipt  SeripUfrum.  2     Inirod,  to  Ent,  i.  967. 

3    See  aboTc,  p.  3S3.  4    Liim,  TVaiw.  ▼.  107. 
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grub  of  the  wasp,  upon  which  they  doubtless  feed.  Subse- 
quent to  this,  upon  opening  some  of  the  cells,  ho  was  aurprisc<{ 
10  find,  instead  of  the  beetles,  several  specimens  of  an  Ichneu- 
mon belonging  to  Jurine's  genus.  Anomalon.'  V\y>n  aiwlher 
examination,  some  days  after  this,  no  more  of  these  last  in- 
sects appearing,  he  discovered  that  they  had  been  pierced,  ia 
their  chrysalis  slate,  by  a  n^inute  species  belonging  to  the  ramily 
of  Chalcididans^  of  wliich  he  found  no  less  than  twenty  apeci- 
mens  flying  about  in  search  of  their  prey. 

•*  From  the  above  facts,"  Mr.  Hope  remarks,  "  vre  have  a 
convincing  proof,  if  such  were  wanted,  of  a  Superintending 
Power  which  ordains  checks  and  counterchecks  to  remedy  ths 
•uperfecundity  of  the  insect  world."  First  the  wasp,  a  great 
destroyer  of  flies  and  various  other  insects,  and  often  a  trouble- 
some pest  and  annoyance  to  man  himself,  is  prevented  from 
becoming  too  numerous,  amongst  other  means,  by  the  wasp- 
beetle  ;  then,  lest  it  should  reduce  their  numbers  so  as  to  ioltn^ 
fere  with  their  efficiency,  this  last  is  kept  in  check  by  the  ^iw- 
mahn,  which,  in'its  turn,  that  it  may  obey  the  law.  Thus  far 
akalt  thou  come,  and  no  farther,  becomes  the  prey  of  another  d©* 
vourer.  Mr.  Hope  observed,  and  the  fact  is  curious,  Ihnt  the 
•pecinicns  of  the  wasp-beetle  obtained  from  x)\e  female  wasp*  ] 
Were  about  one  third  larger  than  the  others.  J 

But  of  all  the  Hymeiwptcrous,  or  indeed  any  other  InMctlfr  J 
Uiore  are  none,  as  I  before  observed,  that  illustrate  the  pri- 
mary attributes  of  the  Deily  iiioro  strikingly  than  those  that 
are  gregarious,  which  build  for  the  members  of  their  societies 
spacious  colleges,  if  I  may  so  call  them,  capable  often  of  con- 
taining many  thousand  inhabitants,  and  remarkable  for  the 
pains  they  bestow  upon  the  nurture  and  education  of  th«r 
young.  There  arc  three  great  tribes  in  the  present  Order, 
distinguished  by  this  instinct, — the  trasps  and  hornets,  the  ben 
and  humble-beet,  and  the  ants. 

The  wasps  and  hornets  arc  remarkable  for  the  curious  papier- 
mache  edinces,  in  the  construction  of  which  they  employ  fila- 
ments of  wood, — scraped  from  posts  and  rails  with  their  own 
jaws, — mixed  with  saliva,  of  which  the  hexagonal  cells,  in 
which  they  rear  their  young,  are  formed, and  often  their  combs 
are  separated  and  supported  by  pillars  of  the  same  material; 
and  the  external  walls  of  their  nests  are  formed  by  foliaceous 
layers  of  their  ligneous  paper.'  Latreille  mentions  a  BraziliaB 
species  that  makes  an  abundant  provision  of  honey. 

1  Latreille  is  of  opinion  Uiat  this  is  oat  a  naturaJ  genus.    JV,  D.  VH.  N, 

ii.  tsa 

2  See  ItOTod.  la  BiU.  i.  501  ■ 
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Id  the  book  of  Joshua  we  are  informed*  that  Grod,  by  means 
of  some  animal  of  this  eenus,  drove  out  the  two  kings  of  the 
Amorites  from  before  the  Children  of  Israel.  In  the  second 
▼olume  of  Lieut  Holman*s  Travels — in  whom  the  loss  of  sight 
has  been  compensated  by  a  wonderful  acutcness  of  mental  vi- 
sion— the  following  anecdote  is  related  illustrative  of  this  fact.' 
**  Eight  miles  m>m  Grandie  ,  the  muleteers  sud- 
denly called  out  '  Marambundas,  Marambundas!'  which  indi- 
cated the  approach  of  a  host  of  wasps.  In  a  moment  all  the 
aninuils,  whether  loaded  or  otherwise,  laid  down  on  their 
backs,  kicking  most  violently ;  while  the  blacks,  and  all  per- 
sons not  already  attacked,  ran  away  in  different  directions,  all 
being  careful,  by  a  wide  sweep,  to  avoid  the  swarms  of  tor- 
mentors that  come  forward  like  a  cloud.  I  never  witne8s:xi  a 
panic  so  sudden  and  complete,  and  really  believe  that  the 
bursting  of  a  water-spout  could  hardly  have  produced  more 
commotion.  However  it  must  be  confessed  that  the  alarm  was 
not  without  good  reason,  for  so  severe  is  the  torture  inflicted 
by  these  pigmy  assailants,  that  the  bravest  travellers  are  not 
ashamed  to  fly  the  instant  they  perceive  the  terrific  host 
approaching,  which  is  of  no  uncommon  occurrence  on  tho 
Campos.** 

I  shall  now  turn  to  those  admirable  creatures,  which  though, 
as  a  wise  man  observes,  they  are  Utile  among  such  asjlyy  their 
fruit  is  tile  chief  of  street  things^^xhosQ  Hcavcn-instruct«l  mathe- 
maticians, who  before  any  geometer  could  calculate  under 
what  form  a  cell  would  occupy  the  least  space  without  dimin- 
bhing  its  capacity,  and  before  any  chemist  existed  to  discover 
how  wax  might  be  elaborated  from  vegetable  sweets,  instructed 
by  the  Fountain  of  Wisdom,  had  built  their  hexagonal  cells  of 
that  pure  materal,  had  closed  them  at  the  bottom  with  three 
rhomboidal  pieces,  and  were  enabled,  without  study,  so  to  con- 
struct the  opposite  story  of  combs,  that  each  of  these  rhomboids 
should  form  one  of  those  of  three  opposed  cells,*  thus  giving 
strength  to  the  structure,  that  in  no  other  place,  could  have 
been  given  to  it.  Wise  in  their  government,  diligent  and  ac- 
tive  in  their  employments,  devoted  to  their  young  and  to  their 

2ueen,  they  read  a  lecture  to  mankind  that  exemplifies  their 
>riental  name — she  that  sprakcth.  Whoever  examines  their 
external  structure,  as  has  been  before  observed,*  will  find  every 
part  adapted  to  their  various  employments. 

1     niT.  12.  3     Quoted  in  Lit,  Gazette^  Jbh.  3, 1835,  p.  5. 

3    RceluM,  xi.  3.  4    Platk  XI.  Fio.  3. 

5    See  aboTc,  p.  288,  and  hUrod.  to  Ent,  i.  481—497,  and  ii  Lett  xix.  xx. 
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These  valued  animals,  so  worthyof  the  allcntion  of  the  sagc,^ 
as  well  as  the  cullure  of  the  econoinisi,  are  almost  the  oatjift 
ones  of  l!ie  Order  that  are  guilty  of  no  spoliation,  and  injure  ' 
no  one :  they  take  what  impoverishes  none,  while  it  enricbes 
them  and  us  also,  by  the  valuable  products  which  are  derived 
from  their  skill  and  labour — true  emblems  of  honest  industry. 
I  shall  merely  mention  the  humble-bee,'  and  their  subterra- 
nean habitations,  which  are  of  a  much  ruder  architecture  tbsn 
those  of  the  hive-bee:  the  cells,  however,  are  made  of  a  coane 
kind  of  wax,  but  placed  very  confusedly,  not  exliibiling  tha 
geometrical  precision  observable  in  the  latter.' 

I  may  here  observe  that  all  insects  of  this  Order,  in  tJteir 
iwrfect  slate,  imbibe  the  neelar  from  the  flowers,  but  none,  the 
Iiive  and  humble-bees  and  one  species  of  wasp  excepted,  with 
the  view  of  storing  it  up  for  future  use. 

The  last  HymenoptcrouB  tribe'  includes  the  anla,  and  u 
almost  equally  interesting  with  the  preceding  one,  for  the  won- 
dorful  industry  of  the  animals  just  mentioned.  They  are  uni- 
versal collectors ;  everything  that  comes  in  their  way,  whether 
animal  or  vegetable,  iivingor  dead,  answers  their  purpose;  and 
llie  paths  to  their  nests  are  always  darkened  with  the  busy 
crowds  that  are  moving  to  and  fro.  Their  great  functions  seems 
to  be  to  remove  every  thing  that  appears  to  be  out  of  its  place, 
and  cannot  go  about  its  owd  business.  I  have  seen  several  of 
them  dragging  a  half-dead  snake,  about  the  size  of  a  gooeo- 
quili.  They  do  not,  huwever,  like  the  bees,  usually  store  up 
provisions,  but  they  will  imbibe  sweet  juices  from  fruits  and 
also  from  the  plant-lice,  which  may  be  called  their  cows.* 
However,  almost  all  their  cares  and  labour  are  connected  with 
the  nurture  and  sustenance  of  their  young. 

I  am  indebted  to  the  kindness  of  Lieutenant- Colonel  Sykes, 
of  the  Bombay  army — well  known  for  the  zeal  and  anili^ 
with  which  he  investigated  the  animal  productions  of  the  west- 
em  provinces  of  India — for  some  interesting  obser%-alions  tjpon 
three  species  of  ants,  particularly  one,  which  from  making  its 
nests  on  the  branches  of  trees,  is  called  the  Tree-ant,  singu- 
larly exemplifying  the  extraordinary  instincts  of  these  labo- 
rious and  provident  insects,  and  which  I  have  his  permission  to 
insert  in  this  work. 

The  Tree-anf  inhabits  the  Western  Ghauts,  in  the  colleclo- 
rate  of  Foona,  in  the  Deccan,  at  an  elevation  of  from  2,000  to 

1     Biid.  Lett  rriii.  2    See  Linn.  Trant.  vi.  L  xjrrii. 

%    Heltrogyna.    Latr.    Sue  Introd,  to  Eni.  i.  ilG — 481.  ti.  Lett  itU. 
4    aid.  a.  BT— 91.  5    Afyrmic*  KirbiL    Syke*. 
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4,000  feet  from  the  level  of  the  sea.  It  is  of  a  ferruginous 
colour,  two-tenths  of  an  inch  in  length ;  head  of  the  neuter 
disproportionably  large  ;^  the  thorax  is  armed  posteriorly  with,. 
two  sharp  spines.  When  moving,  the  insect  turns  the  abdo-' 
men  back  over  the  thorax,"  and  the  knotty  pedicle  lies  in  a 
groove  belveen  the  spines.    The  male  is  without  the  spines.' 

These  ants  are  remarkable  for  forming  their  nests,*  called  by 
the  Marattas  moongeeara,  on  tlie  boughs  of  trees  of  diflerent 
kinds;  and  their  construction  is  singular,  both  for  the  material 
and  the  architecture,  and  is  indicative  of  admirable  foresight 
and  contrivance :  in  shape  they  vary  from  globular  to  oblong, 
the  longest  diameter  being  about  ten  inches,  and  the  shortest 
eight.  The  nests  consist  of  a  multitude  of  thin  leaves  of  cow- 
dungf  imbricated  like  tiles  upon  a  house,  the  upper  leaf  formed 
of  one  i^nbroken  sheet,  covering  the  summit  like  a  skull-cap. 
The  leaves  are  placed  one  upon  another,  in  a  wavy  or  scalloped 
numner,  so  that  numerous  little  arched  entrances  are  left,  and 
yet  the  interior  is  perfectly  secured  from  rain.  They  are  usu- 
ally attached  near  the  extremity  of  a  branch,  and  some  of  the 
twigs  pass  through  the  nest.  A  vertical  section  presents  a 
nuntber  of  irregular  cells,  formed  by  the  same  process  as  the 
exterior.  Towards  the  interior  the  cells  are  more  capacious 
than  those  removed  from  the  centre,  and  an  occasional  dried 
leaf  is  taken  advantage  of  to  assist  in  their  formation.  The 
nurseries  for  the  young  broods,  in  different  stages  of  develop- 
ment are  in  different  parts  of  the  nest.  The  cells  nearest  the 
centre  are  filled  with  very  minute  eggs,  the  youngest  members 
of  the  community ;  those  more  distant,  with  larger  eggs,*  mixed 
with  larves ;  and  the  most  remote,  with  pupes  near  disclosure. 
In  fact,  in  these  last  cells  only  were  found  winged  insects. 
The  female  is  in  a  large  or  royal  c^ll,  near  the  centre  of  the 
nest;  she  is  about  half  an  inch  long,  of  the  thickness  of  a 
crow-quill,  white,  and  the  abdomen  has  five  or  six  brown  liga- 
tures round  it,  like  the  female  of  the  white  ants;  the  head  is 
very  small,  and  the  legs  ri)cre  rudiments :  she  is  kept  a  close 
prisoner,  and  incapable  of  motion  in  her  cell,  a  circumstance 
in  which  these  api)ear  to  approach  the  white  ants,  and  which 
indicates  that  they  should  form  a  distinct  genus. 

There  was  no  store  of  provisions  in  the  nests ;  they  were 
indebted,  therefore,  for  their  support  to  daily  labour.  We  may 
gain  some  idea  of  their  perseverance,  when  we  consider  that 


1     PtATT.  XI.  c.  Fig.  1, 3.  2    Platk  XI.  Fig.  X 

3     iZnd.  Fig.  3.  4     iM.  Fig.  4. 

5     It  should  foem  from  Uiis  that  the  egg%  grow. 
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the  material  of  which  the  neat  in  formed — cow-dunp 
have  been  sought  for  on  llie  earth,  and  probflbly  earn 

a  conaiderabio  distance  up  the_  trees.  . , 

Colonel  Sykes  related  to  me  another  anccdole  with  rflgard 
lo  an  Indian  species  of  ant,  which  he  wills  the  large  blach  ant, 
instancing,  in  a  wonderful  manner,  their  persovoninco  in  at- 
taining a  favourite  ohjecl,  which  was  witneaaed  by  himself,  (lii 
I  Udy,  and  his  whole  household,  when  resident  at  Poona,  th« 
i^t^acrt,  conaisting  of  fruits,  cakes,  and  various  preserves,  alwtiys 
Temaincd  upon  a  small  side-lable,  in  a  verandah  of  ibc  diiUnf^ 
room.  To  guard  against  inroads,  the  legg  of  the  table  we» 
immersed  in  four  basins  filled  with  water;  it  was  removed  an  ' 
inch  from  the  wall.  and.  to  keep  off  dust  through  open  windows, 
was  covered  wilh  a  toblo-cloth.  At  first  the  ants  did  not  at- 
tempt to  cross  ihft  water,  hut  as  the  strait  was  verjwiarrow, 
from  an  inch  to  an  inch  and  a  half,  and  ihe  sweets  very  tempi- 
ing,  ihey  appear  at  length  to  have  braved  all  risks,  to  hat* 
committed  themselves  to  the  deep,  lo  have  scrambled  acrou 
the  channel,  and  to  have  reached  the  object  of  their  desires, 
for  hundreds  we  found  e\ery  morning  revelling  in  enjoymeotJ 
daily  vengeance  was  executed  upon  them  without  lessening 
their  numbers  ;  at  last  the  legs  of  the  table  were  painted,  jurt 
above  the  water,  wilh  a  circle  of  turpentine.  This  at  lirst 
seemed  to  prove  an  effectual  barrier,  and  for  some  days  the 
sweets  were  unmolested,  after  which  they  were  acain  attack- 
ed by  these  resolute  plunderers ;  but  how  they  got  at  them 
seemed  totally  unaccountable,  till  Col.  Sykes,  who  ofYen  passed 
the  tabic,  was  surprised  to  see  an  ant  drop  from  the  wait,  about 
a  foot  above  the  table,  upon  the  cloth  that  covered  it ;  another 
and  another  succeeded.  So  that  though  the  turpentine  and 
the  distance  from  the  wall  appeared  effectual  barriers,  still  the 
resources  of  the  animal,  when  determined  to  carry  its  point, 
were  not  exhausted,  and  by  ascending  the  wall  to  a  certain 
height,  with  a  slight  effort  against  it,  in  falling  it  managed  to 
land  in  safety  upon  the  table.  Col  Sykes  asks, — is  this  in- 
stinct /  I  should  answer,  no:  the  animiil's  appetite  is  greatly 
excited,  its  scent  probably  informs  it  where  it  must  seek  tlw 
object  of  its  desire;  it  first  attempts  the  nearest  road — when 
this  is  barricaded,  it  naturally  ascends  the  walls  near  which 
the  table  was  placed,  and  so  succeeds  by  casting  itself  down, 
all  the  white  under  the  guidance  of  its  senses.' 

!t  is  observed,  in  the  Introduction  lo  Entomology,  that  though 
ants,  "  during  the  cold  winters,  in  this  country,  remain  in  a 

1    S»e  above,  pp.  315,  336,  and  introd.  t»  Em.  ii.  63. 
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State  of  torpidity,  and  have  no  need  of  food,  yet  in  warmer  re- 
ffioDS,  during  the  rainy  seasons,  when  they  are  probably  con- 
nned  to  their  nests,  a  store  of  provisions  may  be  necessary  for 
Ihem.*  Now,  though  the  rainy  season,  at  least  in  America^ 
as  has  beea  stated  on  a  former  occasion,'  is  a  season  in  which 
insectearo  JUI  of  life,  yet  the  observation,  that  ants  may  store 
up  provisions  in  warm  countries,  is  confirmed  by  an  account 
•ent  me  by  CoL  Sykcs,  with  respect  to  another  species  which 
appears  to  belong  to  the  same  genus  as  the  celebrated  ani  of 
vUiiatiofif*  by  which  the  houses  of  the  inhabitants  of  Surinam 
were  said  to  be  cleared  periodically  of  their  cock-roaches,  mice, 
and  even  rats.^  The  present  species  has  been  named  by  Mr. 
Hope,  the  provident  anL^  These  ants,  after  long  continued 
nuns  during  the  monsoon,  were  fouud  to  bring  up  and  lay  on 
the  surface  of  the  earth,  on  a  fine  day,  its  stpres  ot  grass  seeds, 
and  grains  of  Guinea  corn,  for  the  purpose  of  drying  thenu 
Many  scores  of  these  hoards  were  frequently  observable  on  the 
extensive  Parade  at  Poona.  This  account  clearly  proves  that, 
where  the  climate  and  their  circumstances  require  it,  these  in- 
dustrious creatures  do  store  up  provisions. 

From  these  very  interesting  communications  we  may  re- 
mark how  the  functions  of  animals  are  varied,  the  same  func- 
tion being  often  given  in  charge  to  tribes  perfectly  different  in 
difierent  climates.  In  temperate  regions,  the  principal  agents 
in  disinfecting  the  air  by  devouring  or  removing  excrement, 
belong  to  the  Order  of  beetles^  but  in  India,  where  probably 
more  nands  are  wanted  to  eflect  this  purpose  of  Providence, 
the  tree-ants  arc  called  in  to  aid  the  beetles,  by  building  their 
nest  of  this  fetid  mortar,  and  thus  clear  the  surface  of  innume- 
rable nuisances,  which  probably  soon  dry  and  become  scentless. 
In  Europe,  again,  no  ants  arc  found  to  verify  Solomon's  obser- 
vation, literally  interpreted,  but  in  India  we  see,  and  probably 
it  may  also  be  tlie  case  in  Palestine,  provision  for  the  future 
is  not  stored  up  solely  bv  the  bees,  but  the  ants,  where  it  is 
necessary,  arc  gifted  with  the  same  admirable  instinct 

A  circumstance  here  requires  notice,  which  is  almost  pecu- 
liar to  the  gregarious  Ilyrnenoptera  dwelling  in  a  common  ha- 
bitation ;  in  all  tlieir  communities,  besides  one  or  more  prolific 
females  and  males,  there  is  an  order  of  sterile  females,  which 
have  no  connexion  with  the  other  sex,  and  are  solely  employed 
in  labours  and  pursuits  beneficial  to  the  community  at  large 

1    Sec  aboTf,  pp.  3ir>,  336,  and  Introd,  to  Ent,  u.  4(i. 

a    Sec  above,  p.  321.  3    Atta  cepkaUiei. 

4    De  Geer,  iii.  607.  5    A.  prwidem. 
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■■  to  which  Hiey  belong,  csyiocially  the  core  and  nunare  of  Ihs 
t  Jroung. 

r  Tlic  wisdom  and  beneficial  efibcts  of  this  law,  l»y  which  the 
'  Creator  has  rrj^lated  their  oommunilics,  and  'prescribed  to  all 
their  dutios  and  functions,  must  be  evident  to  cv^  one.  It 
aels  free  tiie  majority  of  the  community,  to  eioVtn^rSvboto 
,  attention  to  those  labours  upon  wliich  the  \w1fare  and  ext<leiice 
of  their  sci-eral  associations  depend.  ]nd<.-cd,  if  ihcy  were  aR 
to  he  prolific,  tboir  sorielies  would  soon  be  dis»iolvcd.  or  d»- 
I  «troyed  by  the  evils  attendant  upon  an  ovcrRbiinditnt  popiili- 
I'lion;  OT  their  increase  would  be  so  rapid,  that  the  whole  earlll 
Lwould  soon  he  covered  by  them,  to  the  great  annoyance,  if  not 
PiBestruction,  of  the  rogt  of  its  inhabitants. 
J  Ndw  I  am  upon  this  subject,  I  may  add  a  few  rcinnrbs  upon 
[  -the  kindred  societies  of  uhile-anU,  which,  though  fh»y  bektn; 
lo  n  differcjit  Order,  are,  in  many  respectn,  nnalo^ouB  to  Ihoae  ) 
itf  llic  true  aitis;  and  the  dim-rcnccs  observnlile  lielween  then 
arise  from  a  mnrlied  diversity  in  the  nature  of  iheir  mot«^ 
tDorpliosis:  namely,  that  inthe  lest  nanM  insects,  both  larvat 
and  pupcs  arc  incapable  of  locomotion,  and'  rM  the  laboars 
of  the  society,  as  well  as  its  defence  and  the  care  and  nurton 
of  the  ywing,  arc  devolved  upon  a  description  of  its  mem- 
bers that  are  not  gifted  with  the  faculty  of  rcproduetioil : 
vhereaa,  in  the  former,  the  white  ants,  the  larvea  and  pupM ' 
in  conformity  lo  the  law  which,  in  this  respect,  regulates  Ibe 
('ln?s  lo  wliich  llicy  ttclong.  are  locomotive  and  more  active  in 
those  states  than  in  the  last  or  repioductive one, and  are  thw^ 
fore  fully  qualified  to  act  in  all  the  working  departments,  and 
to  transact  the  general  business  of  tlie  society;  but  as  this, 
in  their  case,  required  a  conformation  of  the  head  and  ora!  or- 
gans inconsistent  with  their  use  as  offensive  weapons,  another 
order  was  necessary  to  act  as  sentinels,  and  to  be  entrusted 
with  the  defence  of  tlie  nest  or  termitary,  as  it  is  called,  and 
its  inhabitants.  That  such  an  order  exists,  we  learn  from  the 
statements  of  Smeathman  and  Latreillc,  who,  both  of  than, 
had  means  of  personal  investigation,  and  the  latter  of  whom 
brought  to  the  investigation  the  deepest  insight  into  his  sob- 
ject,  and  the  most  extensive  knowledge  of  insects  and  th«r 
history  possessed  by  any  man  in  Euro]>c.  Upon  the  acuracy 
of  his  statements,  therefore,  the  most  entire  reliance  may  be 
placed.  The  species'  he  investigated  was  discovered  by  him- 
self, in  the  ncignbourhood  of  Bordeaux,  inhabiting  the  trunks 
of  firs  and  oaks,  immediately  under  the  bark,  where,  without 

1      Terma  iveifuga. 
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attacking  the  bark  iUcIf,  they  formed  n  ^rcat  number  of  holes 
and  irregular  galleries.  In  these  societies  he  discovered,  at  all 
timcv,  f>ro  kiiins  of  iruiividuals.  which  were  without  wings, 
elongatc«i,  soft,  of  a  yciliiwish  white,  with  their  head,  trunk, 
and  aUiornr'n  distinct:   tlu'v  w«Te  artivo.  fijrnishrfl  with  six 

m 

\t^,  iheir  head  lar;:i\  and  \hr.  ryr<  very  small,  or  altfigcthiT 
wantin:;:  hut.  in  unu  id'thrH*  kiiiiii-  nf  indiviiiiials,  which  coui' 
pose  tlie  hnlk  itt*th«:  siM'i<'t\.  tiit>  lii':id  is  rnundfd  and  the  man- 
diblei  n*it  ext«'nrh-d :  whil*-  in  \\ir  ntlKTs,  \\hi<*h  fnrni  not  more 
than  one  IwiMily-linh  **{'  ihi'  ]Hi{Hilatiitn,  the  hrad  i%  nmrh 
lar|^r,**ul<»n:;at<*<l,andi'vliniln''al.  .indlfrniinatt'd  l>y  inandihlcH 
ihat  exicfi'l  iVorn  it  ami  cro^N  r:i'-!i  nthur:  thrsi*  I «atrei lie  always 
^jnd  !«tali'Mi«''l  al  thivri!ra!i'-«*iit"tlii'  ra\ili«*s  whrn?  the  others 
were  a^sfvnMfd  in  i:n'alf^i  nrniln'r-*:  towards  tht*  cnil  nf  the 
winter  and  in  tli*;  sjiriMir.  Ik;  diM-ovcrt'd  indi\iilnals  fxnctly  re- 
seniblm*j  thiisc  first  ritoMtiniM'tl,  hut  h:i\in:;  the  rudiments  of 
lour  wiu'j^,  and  in  .Inn*-,  tfi''  s:\ii\r  inilividnrii!!  had  Uf'riuin^d 
four  ample  wini^s.  had  !••"'- Miti'  nf  a  li|aeki>h  <*oliMir.  and  enn- 
ftitcil  i>f  males  and  t'cniali-s;  a  month  latrr  a  frw  (inly  were 
fciund  in  the  termitary,  whii  ii  li:id  l'»st  their  \\ini:s.  and  ea^s 
arm  be^un  to  a|i|N'nr  lai>i  u;>  in  «-ertain  lahyrinths  of  the 
world.' 

It  IS  rli'ar  frnni  this  arc'iunt  that  th')<«e  with  a  nuind  head 
tnd  short  rnandti'lt's  an:  l:i:'vi<.  w  liidi  \:*t  thrnULrh  the  usual 
n>!i'n  »r|li'i<i<  oftln-.:-  \ii\\  no*  rlianjini'  ihi-ir  I'lrrn,  hut  ac- 
■jusri'i:^  w.'i_'».  fir^t  j:iift«'il  «];•  ni  •■.i^»-*,  aiid  at'terwards  deve- 
f*'/c*i.  TliT  -•••■•md  ili-'rii'ion.  \\.;ii  tin-  «lnni»ati'd  hirad  and 
rf,jmt,»-ti  •  .:i:ii|,!ili'^,  n.-v'T  .Mijiiir  ■■!  \Mni:*..i!Ml  lli«-n'fi>re  c*»rres- 
\'»*v\  jr»i  •••ly  wiflj  tfi»-  ii«'ii!'-:-  afmrij-!  .ifi's.  urdy  as  I'rovi- 
d-:'i  ••:  di'Art-*  ••ei»n"iiii/'s  in'-aii^.  :iri'l  uilN  ifi  it  nothin*^  !»•• 
j»h:  .-r  w  i«*i'd,  ||.*  ||.|y  il-cm-  1  tli.il  \\\»-^r  |ociinii»ti\e  |arv(;s  anti 
[t;^*-*  *K  -ulii  not  li*-'  ni  iill»'n«-^*. 

'ir-ZT  7.  —  \Vr  now  ctifiii.'  T'»  an  '  *r-l«.'r.  taking  their  f  hk!  bv 
tw'*.*f\.  wiij'u  :ij';*-:ir  h*  haur  Im'-ii  forftn'i!  to  di'ek  i»ur  liejds 
ir.-i  j:r"\'"i  With  '. .irioiiN  JH-autv:  liii  wlufli  m  ihi'ir  tirM  "»tate. 

■ 
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fliers,  or  moths,'  each  divided  into  soveral  genera, 
caterpillars  most  generally  feed  upon  the  foliage  of  veg 
of  every  description;  but  those  of  some  of  the  lower  iri 
moths  devour  animal  substance,  such  as  wool,  fur,  leath 

grease,  and  the  like ;  some  even  enter  the  boe-hive  and  dev< 
le  combs,  others  (he  cabinet  of  the  entomologist  to  prey  a 
his  insects,  others  even  attack  the  books  of  the  scholar.  T 
office  seems  to  be  to  keep  in  check  too  luxuriant  v«^iati( 
and,  in  many  of  the  Ulterinstances,  the  removing  of  dead  a 
nial  matter,  and  every  thing  putrescent  from  the  stii  * 
the  globe. 

But  this  is  not  the  whole,  ihcy  likewise  help  to  main 
has  been  before  observed,'  half  tlie  birds  of  the  air,  formtDg;3 
principal  portion  of  their  food ;  and  in  some  countricBt  as  v 
as  the  locusts  and  while  anis,*  they  are  eagerly  devoured 
man  himself.  There  is  a  certain  mountain,  in  New  Hollai 
as  we  are  informed  by  Mr.  Bennet,'  called  Bugong  mounts^ 
from  multitudes  of  small  moths,  called  Bugong  by  the  oativi 
which  congregate  at  certain  times,  upon  masses  of  granite,  i 
this  mountain-  The  months  of  November,  December,  j 
January,  are  quite  a  season  of  festivity  amongst  these  p 
who  assemble  from  every  quarlcr  to  collect  these  moths, 
are  slated  also  to  form  the  principal  summer  food  of  those  v 
inhabit  the  south  of  the  snow  mountains.  To  collect  ttl^ 
moths,  or  rather  butterflies,'  the  natives  make  smothered  fira 
nndcr  the  rocks  on  wliich  tlicy  congregalc ;  and  sutTocating 
them  with  smoke,  collect  ihcTri  by  buslit'ls,  .niid  then  bake 
them  by  placing  them  on  healed  ground.  Thus  they  separate 
from  ihem  the  down  and  the  wings,  ihey  are  then  pouaded 
and  formed  into  cakes  resembling  lumps  of  fat,  and  often 
smoked.  Which  preserves  them  for  some  time.  When  accus' 
tomed  to  this  diet  they  thrive  and  fatten  exceedingly  upon  it.' 
Millions  of  these  animals  were  observed  also,  on  the  coast  of 
IVew  Holland,  both  by  Captains  Cook  and  King.'  Thus  has  a 
kind  Providence  provided  an  abundant  supply  of  food  for  a  race 
that,  subsisting  solely  by  hunting  or  fishing,  must  often  be  re- 
duced to  great  straits. 

Orders  3  and  1 1. — The  masticating  tribe,  which  present  the 
mostly  striking  analogy  to  the  scaly -winged  lepidoplerous  insecs, 

1  Phi.hr.na.     L.  2  Ti«fida. 

3  Sec  above,  p.  203.  4  Introd.  te  Ent.  i.  303,  307, 

5  Wandfriags,  &.e.  t.  265.  6  E'iplira  hamata.     M'L. 

7  Benntlt,  nW  tupr.  271,  8  Ibid.  309,  note*. 
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if  one  of  very  difTerent  habits ;  mostly  bold,  rapacious,  and 
sanguinary,  they  are  perpetually  chasing  other  insects,  and 
devouring  them,  and  this  they  do,  not  in  one,  but  in  all  their 
states.  I  am  speaking  here  of  the  Neuropterous  Order,  espe- 
cially the  dragon  flics,  those  insects  of  vigorous  wing  and  in- 
domitable  force.  Every  one  who  compares  these  with  the 
Heliconian  butterflies,  the  wings  of  whicn  are  sometimes,  more 
or  less,  denuded  of  their  scales,^  will  perceive  that  they  are 
analogues  of  each  other;  and  one  of  this  Order,  the  Ascalavhus^ 
resenibles  a  butterfly  so  strikingly,  both  by  its  wings  ana  an- 
tennffi,  that  it  has  been  described  as  one  by  a  very  eminent  en- 
tomologist.* The  Ant-lions,  and  lace-winged  flies,  in  the  port 
of  their  wings,  resemble  several  moths;  and  the  Trichoptera, 
an  osculant  Order,  but  still  reckoned  amongst  the  Neuroptera 
by  Latrcille,  in  its  hal)it  of  clothing  itself  with  a  case  made  of 
various  articles,  imitate  the  clothes-moth,  and  others  of  that 
tribe,  which  invest  themselves  with  cases  made  of  wool,  fur, 
and  similar  materials. 

The  dragon-flies  in  their  two  first  states,  by  means  of  their 
-wonderful  mask,'  destroy  a  vast  number  of  aquatic  insects,  and 
in  their  last  an  equal  number  in  the  air. 

The  white'Cnts,*  and  some  kindred  insects,  like  the  ants  de- 
Tour  every  thing  but  metal,  that  is  exposed  to  their  attacks, 
particularly  timber.  A  deserted  African  village  is  soon  re- 
moved by  them,  working  under  their  covered  ways ;  and,  in 
tropical  regions,  a  forest  quickly  springs  up  where  a  busy  popu- 
lation ran  to  and  fro  a  few  years  before.  So  that  they  are 
amongst  the  instruments  in  the  hand  of  Providence,  that  the 
places  deserted  by  man  shall  be  restored  again  to  the  vegetable 
and  animal  races  that  were  in  possession  before  he  cleared  it  for 
his  own  habitation.  The  white  ants  seem  to  connect  this 
Order  with  the  Hymcnoptera  by  means  of  the  common  ants; 
which,  however,  as  Colonel  Sykes  informs  me,  bear  the  nwst 
rooted  enmity  to  them,  and  destroy  them  without  mercy.  In 
digging  up  some  white  ants'  nests,  in  his  garden  at  Poena,  he 
once  found  tuv  queens  in  one  cell,  a  remarkable  anamoly  in 
their  history.  In  the  course  of  the  present  year '  I  received  a 
letter  signed  P.  T.  Baddelcy,  inclosing  a  drawing  and  speci- 
mens, of  a  singular  species  of  white  ant,  with  a  head  precisely 
resembling  that  of  an  elephant,  except  that  there  was  no 
representation  of  the  tusks.    The  head,  which  is  enornx>usly 

1  HG,  HelicoHiu9  Qutn'iui,  Htppodamim^  Slc- 
9    Se0poli.N.D.irH.N.il5dO. 

2  Jairwd.  to  But.  iiL  135.  4     Tnwm. 
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large  compared  with  the  size  of  tlie  animal,  terr 
long  proboscis.   Mr.  Baddeley  found  i!  in  ercal  num 
two  yeara  ago,  under  some  leak  timljcr;  the  only  circutn 
which  he  mealums  of  its  habits. 

Orders  8  and  9. — There  are  two  Orders  taking  their  (bod  br 
suction,  the  Ilnmoplera  and  Ilemiytera,  which  perhaps  aboon 
rather  bo  regarded  as  Sub-nrders,  as  Lalreillo  considers  them,  i 
and  which  wcru  included  by  Linne  in  the  same  order  with  the 
OrtAopUra  of  modern  entomoloi-ists.  to  which,  in  iaci,  th<iy  ar«  ', 
contraslcd  more  or  less.  I  shall,  thcrclorw,  consider  them  to- 
gether. I 

Tha  IIcmoplKra  .-ire  hfirbivorous,  sucking  the  sap  of  trees  and    ' 
plant*,'  and  the  principal  tribe  of  them  was  celebrated  of  old, 
both  by  Grecian  and  Hornan  bards,  under  the  names  of  Tcttix 
and  Cicada,  for  tlic  far-rt^ounJing  sojig  of  its  males. 

This  oi-dcr  contains  some  of  the  most  singular  monslrosilios 
that  the  insect  world  prudiicus;  animals  armed  whh  strango 
appendages  and  horns,  whir.h,  iu  the  majority,  arc  proccneaof 
the  Intith;  but.  in  the  lanthorn-Jtics.  of  iho  head:  the  latter 
have  been  regarded,  as  lhc;ir  name  imports,  us  a  kind  of  luf 
thorn,  given  tp  tlie  animal  to  afford  it  iight;  but  considerable 
doubt  has  been  thrown  tipon  the  fact.  The  uso  of  the  arru 
and  proccuea  of  the  trunlt,  which  are  found  chicdy  in  i^  ' 
male,  as  well  as  in  many  male  Lamcllicom  beetles,'  has  not 
boon  satisfactorily  asccrlaiiiL-d;  but  probably,  like  the  horns  of 
quadrupeds,  and  the  spurs  of  male  gallinaceous  birds,  they  use 
them  in  their  mutual  battles. 

One  of  these  animals,  as  producing  the  manna  of  the  Phar- 
macopeia, may  be  regarded  as  of  socne  use  to  mankind.  And 
perhaps,  in  general,  tlie  tribe,  in  ihcir  perfect  stale,  in  which 
they  imbibe  the  juice  of  plants  and  trees,  if  not  loo  numerous, 
are  probably  of  use  to  trees  that  are  over  ^■igorous,  and  full  of 
sap.  In  their  grub  slate,  in  America,  they  are  very  iiijurioui 
to  timber,  and  fruit  trees,  into  whicli  they  introduce  their  eggs 
by  a  remarkable  organ  or  ovipositor. 

The  proper  llrmiplera,  so  called  because  their  wing-covers 
at  the  base  are  of  a  substance  resembling  born  or  leather,  and 
are  membranous  at  the  tip,  form  the  last  suctorious  Order; 
they  are  carnivorous,  or,  more  properly,  unimal-suckersi'  for 
though  many  of  them  are  found  on  particular  trees  and  plants, 
it  is  not  the  juices  of  these  that  they  usually  imbibe,  but  those 
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of  the  insects  that  rro(|uent  them ;  there  is  one,  howoTer,  too 
well  known  in  this  country,  the  bnd'bMg^*  which  is  more  am- 
bitious, extending  its  attacks,  like  the  flea,  to  the  higher  ani- 
mals, being  often  found  u|K)n  pigeons,  upon  rabits,  and  more 
commonly  infestinsr  man  hiinsiclt',  during  his  hours  of  repose. 
This  8ub-order  als^i  [)rescnt.s  a  great  variety  of  forms,  ana  the 
bile  of  some  is  vcrv  vcnomuns. 

The  fuHciions  ot  thcsi*  are  similar  to  those  of  other  Insects, 
that  derive  their  nutriment  friiMi  the  higher  animals  by  sucking 
the  blood  or  juices;  hut  tlic  l>ii];;s.  being  generally  /axcrt7-suck- 
witli  their  juices  also  Mn-k  away  ttieir  lives,  and  so  are 

ployed  to  diminish  t}icir  numliers.  The  waier^huet^  attack 
ocber  aijuatic  animals  as  well  as  Insects,  such  as  fishes,  Mol- 
hitranti  dec. 

(hrdrr  12- — The  Odi.Ts  that  arc  placed  as  parallels  to  the 
Hwmti'pirra  and  llrmiptrm,  arc  I  he  (hrthoplera  and  Coieopttra, 
The  Kirmer  includes  wiihin  its  limits  Insects  of  various  habits, 
which  may  be  divided.  res|M:«:t  being  had  to  their  /vod^  into 
ikree  tribes : — tliose  tliat  are  hrMvi/nms^  those  that  are  cami* 
nrams,  and  those  that  are  fBmnivttnms, 

The  first  of  these  tribes  includes  all  those  insects  known  by 
the  comuKin  name  of  icmxshopprrs.  and  htcusts ;' several  of  those 
whose  wing-covers  and  \\\\\)Zr>  resemble  leaves  of  tloweni;*  be- 
sides other  kinds,  which  I  nerd  not  int-ntion.  The  ravages  of 
ifauw  first  nH'ntioned,  esi»e<'.i,'i||y  tlielocustd,  arcso  well  known,* 
that  I  shall  not  enlari!f  \i\nn\  tlirtn. 

Tlie  J'  c*ind  tril)e  rijn>jsts  «it'  what,  tVoin  the  [H>iiture  they  as- 
sume', have  Imx'u  railed  pnii/ini'-ins'iti,'^  unmc  nf  which  also  re* 
semLte  loaves.  TIicnc  are  a^  lerucious  and  cruel  as  any  of  tlie 
Uisitri  trdies,' 

Tlic  itisi  tribe  consists  principally  «>('  the  vrickrtsf*  and  ctKk* 
r'^ckrs,*  animals  that  rnake  lli'-ir  a)>|N:ararK'e(inly  in  the  niffki^ 
and  U'Vil  Uith  on  animal  and  vfi^'irtuhlr  sulutances.  It  lias 
U?en  »ijpire<«'eil  lo  me  by  an  einiiM'nt  and  learned  Prelate,  that 
the  Kifiptian  )>1i.:ih*  ot  ///'■>,  whi«-h  In  usually  MipiMined  to  have 
lif^n  eitln.T  a  rni\tiir«*  ot  diti'Tcut  ^ipci-ii's.  or  a  fly  then  called 
t/i^  dttn-Utt,*  but  which  IS  n<>f  iii»\i  known,  was  a  cm'k'nKuh, 
IIaS  I/irdship  tiid  not  a^ibign  the  reason  that  led  him  to  adopt 


1  f'%m»M  Uelmlariuf. 
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this  opinion,  but  the  Hebrew  name  of  the  animal,  which  is  the 
ttime  by  which  the  raven  also  is  distinguished,  fumixhcs  no 
slight  arei'inent  in  favour  of  it.  The  same  word  also  uigrttSet 
the  tvenmg.  Now  iTie  cock-roach  at  this  time  found  in  Egypl' 
is  black,  with  tlie  anieriOT  margin  of  the  thorax  white,  snd 
they  never  einorgo  from  ihoir  hiding  places  till  iho  etKmng, 
both  of  which  circumstances  would  furnish  a  reason  lo  ihe 
immQ  given  it :  and  it  mi^hl  l>c  called  iho  ei^nivg  Jnscct,  both 
from  its  colour  and  the  liino  of  its  appearance. 

There  anpears  lo  be  a  striking  analogical  resemblance  be- 
tween the  Dulk  of  the  Orthoptcra  and  Mom/iplera  to  the  JteptUtt, 
particularly  the  Ratrachian;  their  leaping  and  song  arc  tbo 
principal  points  in  which  they  agree,  whence  the  mcmbcraoT 
the  latter  Sub-order  have  usuallybeeu  called _/r<i^'-bopper«,  but 
in  some  of  ihc  grnsshopper  tribe  there  is  also  a  singular  ooioci- 
dcnce  in  their  form.' 

Order  4. — ^the  eartrigs*  (orm  a  truly  maJanI  Order,  between 
the  Oithoptcra  and  CoUirjUem.a.iw]  partaking  of  the  characten 
of  both,  but  their  habits  arc  so  well  known  that  it  is  not  ticc«e- 
sary  to  dwell  upon  them. 

Ordrr  13. — t)f  all  ihc  insect  Orders  which  God  has  created 

vaA  employed  to  work  his  will  upon  earth,  by  removing  what*. 

'    ever  deforms  or  defiles  the  face  of  nature,  there  is  none  tnoT* 

remarkable,  both  fur  lis  nunil>ers,  the  diversities  of  form  and 
aspect  that  it  exhibits,  and  of  armour  both  defensive  and  of- 
fensive, and  also  of  its  organs  of  various  kinds,  and  for  various 
uses,  than  that  of  which  I  am  now,  in  the  last  place,  lo  give 
some  account,  the  bKetles,  namely,  forming  the  Order  Coleopttra. 

The  parallel  to  this  Order  amongst  ilie  suctorious  insects, 
appears  to  be  the  Hcmiptera  Sub-order,  the  wing-covers  of  some 
of  which,"  having  scarcely  any  membrane  at  their  extremity, 
represent  the  elytra  of  the  Order  in  question;  indeed  the  sub- 
stance of  the  base  of  these  orgiins,  in  the  generality,  also  cor- 
responds with  that  of  the  beetles. 

Of  all  the  mandibulatc  Orders  there  is  none  that  appears  to 
have  so  universal  an  action  upon  every  substance,  both  vege- 
table and  animal,  both  living  and  dead,  as  the  one  before  us,  but 
it  is  difiicull  to  class  them  according  lo  their  food  without 
breaking  up  natural  groups;  thus  in  the  great  tribe  of  Lamel- 
licorn  beetles,  forming  Linne's,  genus  Scarabsus,  we  find  in- 
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sects  that  feed  upon  a  great  variety  of  vegetable  foocl»  both 
liquid  and  solid ;  green  and  putrescent ;  the  feces  of  animals ; 
aiidy  in  a  few  instances,  on  their  iSesh. 

A  veiy  considerable  number  of  this  Order  are  predaceous 
in  their  habits,  and  devour  without  pity  any  small  animal  they 
can  seize  and  overpower.  Of  this  description  is  the  whole 
tribe  of  ground-beetles,  called  by  old  writers  clocks  and  dors, 
considered  by  Linne  as  forming  one  genus/  but  now  divided 
into  more  than  a  hundred. 

One  of  the  most  remarkable  of  this  tribe  is  the  spectre-bee- 
tle* described  by  Hagenbach,  which  is  found  both  in  Java  and 
China.  In  its  general  aspect,  though  evidently  belonging  to 
the  Carabidans,  it  seems  to  represent  the  prayinc-insects,  and 
the  spectres;'  and,  from  its  great  flatness,  it  probably  insinuates 
itself  into  close  places,  either  for  concealment  or  to  lie  in  wait 
for  its  prey. 

The  splendid  tribe  of  tiger-beetles,*  as  they  indicate  by  their 
fearful  jaws,  have  the  same  habits,  adding  a  swiil  flight  to  the 
ntpid  motions  on  foot  which  distinguish  the  other.  The  grubs 
of  these  emulate  spiders,  in  some  respects,  lying  in  wait  for 
their  prey  in  burrows  in  which  they  curiously  suspend  them- 
selves.* In  the  waters  a  considerable  tribe  of  beetles  pursue 
various  aquatic  insects,  and  by  means  of  their  oary  hind  legs 
swim  very  swiftly,  oi\en  suspending  themselves  at  the  surface 
by  their  anal  extremity,  near  which  are  two  large  spiracles 
for  respiration,  for  they  do  not  respire  the  water  like  fishes  and 
the  grubs  of  Dragon-flies.  Their  larves  are  armed  with  tre- 
mendous sickle-shaped  jaws,  through  which  they  pump  the  juices 
from  fishes  as  well  as  insects. 

Besides  those  that  are  itidiscriminate  devourcrs,  o^ers  con- 
fine themselves  to  particular  tribes  or  species.  Thus  one  of 
the  most  splendid  of  the,  so  called,  frround-bectles,  named  the 
sycophant,^  ascends  the  trees  and  shrubs  after  the  caterpillars 
which  are  its  destined  fix)d,  and  probably  other  species  of  the 
genus  have  the  same  commission.  The  rove-beetles''  bury  them- 
selves in  excrement  in  order  to  devour  the  grubs  that  frecjuent 
it.  I  have  before  mentiouoch  the  wasp-l)cetle;  there  are  others 
whicli,  in  the  same  way,  attack  those  of  the  hive  and  other 
bees.**    Another  has  a  more  remarkable  instinct,  bv  which  it 
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ia  impelled  to  seek  Ha  nutriment  in  ihe  slimy  snail.'  There  ii 
an  insect  much  resembling  a  bird-luuse  ihat  is  parasitic  on 
wild-bccs,  which  has  been  thought  to  be  produced  from  thtt 
eggs  of  the  groat  oil-beetle'  but  some  doubt  still  hangs  on  the 
fact.' 

Another  tribe  of  beetles  have  a  different  commission  from 
their  Creator,  and.  instead  of  Uving  ones,  feed  upon  dead  ani- 
mals, of  every  description.  To  this  tribe  belong  the  burying 
beetles,  long  celebrated  for  the  manner  in  which  they  bury 
pieces  of  Hesh  to  which  they  have  committed  an  t^g  ;*  other 
carrion  beetles*  may  be  found  in  considerable  numbers  of  vari- 
ous species  and  kinds,  under  every  carcass ;°  even  bones,  after 
they  are  denuded  of  the  flesh,  are  attended  by  certain  insecCs 
of  this  Order,  by  whose  efforts  they  are  completely  slri|>ped  of 
every  remnant  of  muscle.'  Some  even  find  llieir  nutriment  in 
the  interior  of  horns." 

Lacordaire  observes  that  the  carcasses  dry  so  rapidly  in 
South  America,  that  few  necrophagous  insects  arc  found  tKere 
and  that  even  in  the  Pampas,  and  at  Buenos  Ayres,  whore 
animals  decompose  as  in  Europe,  there  are  but  few  of  these 
insects:  but  their  place  is  supplied  by  innumerable  birds  ofprey. 
As  soon  as  an  animal  is  kilted,  they  tly  in  crowds  from  every 
part  of  the  horizon,  though  one  before  was  not  be  seen.  The 
most  destructive  beetles  in  these  countries  are  those  that  attack 
leather  or  sktiu.  Two  species  of  the  same  genus*  commit 
dreadful  ravages  in  the  magaziiios  of  this  article:  and  in  spile 
of  the  constant  pains  that  are  bestowed  to  get  rid  of  these  in- 
sects and  their  grub,  great  losses  are  suflered. 

Another  unsightly  substance  is  removed  by  numberless 
beetles,  whose  olfice  is  that  of  scavengers ;  the  celebrated  Sea- 
rabaus  of  the  Egyptians,'"  the  symbol,  as  it  is  supposod,  of  the 
sun,  is  of  this  description;  the  pill-beetle  also, "^ equal  in. fame 
to  the  burying  one,  for  trundling  its  pills,  each  containing  an 
egg,  with  the  aid  of  his  co-species:  many  of  a  smaller  type  are 
likewise  devoted  to  the  same  office." 

It  is  worthy  of  remark  that  all  these  feed  only  on  the  excre* 
m&Dt  of  herbivorous  animals;  none  having  been  recorded,  I 
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believe  that  feed  on  that  of  carninurous  ones,  except  i  lingle 
species*  that  inhabitants  human  excreuivnt  solely,  but  forms  no 
burrow  under  it. 

Others  uf  the  order  make  a  transitir»n  to  the  vrgelahle  king- 
dom, bv  attack  in;;  various  kinds  «it*  lun^i,  as  a^ari«:s,  Buleli, 
(Hjffoballs,  and  the  liki*.  which  in  (avl  sivMn  tu  exhihit,  in  tlieir 
substance,  some  analn^y  to  firi/t,  Vnhr'irui  ha.s  given  the 
name  of  Ji^aric'ratcr*  lo  u  ^i.muis  tliat  is  chii'tly  found  in  the 
BolriMs;  another  bectir,  how  ever,  devours  agarics,  and  is  found, 
I  believe,  in  no  other  fundus;*  and  the  |iutr-ball  affords  a 
favourite  nutriment  to  oiIkts/ 

Sjunie  beetles,  or  trilx-s  of  Ikx.*i!c!i,  are  Inith  pn^lareous,  car- 
nivorous, Ci>|iro|ihugous,  and  fun;;!  von  his.  The  llisters  will 
devour  carrion,  dun^',  funguses,  and  |*utri'si*cnt  wf>od:  I  once 
found  the  autunin:ii  duriu:-liL*ctl«0  ju  ruiisidt.TaMe  numljcrs  in  a 
dead  bird,and  Laconlain*  riK'UiinnsotlMTs  that  are(*arnivorous: 
lie  says  that  the  haliits  of  'Jnur  a|>|>r«iarh  those  «if  the  necro- 
phagous bcetli's,  it  \tL'\iVf*  always  louml  under  hail-dried  car- 
caaii-*»,  tif  uliicli  tli«'y  i;iiaw  th«>  ti'ndinous  parts.  It  is  fnund 
also  in  lli«.*ev:renu:nts  ot  man  and  hLTbiviinius  animals.  l^hU" 
tuFus  MiliMu  he  iibMTvt'd  print'ij'ally  under  |iUtresrenl  tislics  on 
ihc  shores  of  tli<?  Kivcr  Tlatf.'* 

We  have  thus  had  a  rcu'nlar  transit  inn,  with  rof^rd  to  their 
food,  leading  tiie  licotk*  tniK.'s  tlnoujh  tin;  animal  to  the  v«:{pc- 
table  uikIiI. 

Vi-S«'talil«'  fi'cdiTs  un*  innuiiMTalili.'  niiitinijst  lIuMn,  the  cold.' 
\*yr\t*\^:*  i\\\i\  fI'M-lM-r-T!<  s'  aii  ilrxmir  j.hii's  in  !"»ih  their  active 
stale*.  iwiA  vjiiiL'  «if  tlii-^i'  aiv  •-\t]-rti.«  l\  ihtMiiai^  in  tht*  farmer*" 
and  carilcntT.  M-iny  .in- 4i'*Hiri.i-ii\r  to  si-t  •!.,  tVuits.  and  roots. 
nurniVT^  of  the  wn-xil  fiilK.*.  and  all  titc  Uiucln  ure  of  this 
desrr.|tion." 

But  of  all  tlif  li*i'*I':  ir.lits  tin  ■^/.•l/■  /-•/  '•♦.'//•» /-jr  are  the  most 
Durj«cr>'«iH  :  i'ii«-  i*f  tin*  iiio^t  N|>iiiHliil  nr.ii  Imiltant  of  the  wliole 
tVdvr.  ih''  linfif'  stiJ*ins,  ItI'i:!:;^  to  tli.<i  dt-parlment,  and  the 
*U*l?ii'ro  nijrtii'riiii<«  arpj  fnt^ri-  \au'-il  Ctifri*  -.rn  lx.vlk*s,"  though 
krsf  pliilui'iit  \\i:h  n.'-lallh-  ^{-h mlitiir.  adil  a  \ast  momiMitum 
ill  llt«*  i:i!frii>inal)|i'  foM.ai.'*  *»\  tni)MiMl  n':;iiiii*i,  and  must  lie  nf 
the  ;:r>.-atL-<*l  us*-  in  irradtiallv  r(.-iliiriiii;  tpjus  that  have  been 
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oproolcd  by  tornadoes,  or  any  other  cause,  ton  slate  of  putridity, 
and  finally  to  dust.  Other  iKsetles,  of  smaller  dimensions,  and 
of  a  cylindrical  forru,  which  lake  iheir  station  between  the  hark 
and  t)iu  wood,  are  instrumental  in  sepai-aling  them  so  as  to  let  I 
in  the  wet,'  and  expose  Llic  timber  more  cllectually  to  tlic  action 
of  the  elemoutii. 

The  great  majority,  indeed,  of  this  interesting  Order  derive 
their  nulrimcnt,  in  their  first  and  last  states,  from  the  vegctabfs 
kingdom.  ThcLamellicorns  afford  a  conspicuous  instance  of 
this.  Even  those  of  them  that  are  coprophngous,  feed  u|»08 
vegvluble  detritus  in  some  degree  animalized ;  and  some  are 
xtBtod  to  feed  indiflerently  both  on  excrement  and  leaves.* 
The  giants  of  the  Order,  the  mighty  Dynaslidans,'  appear  to 
feed  upon  putrescent  limber,  burrowing  in  it  as  well  as  in  ibe 
earth.  The  Melolonthidans,  in  their  firdt  state,  devour  tb» 
roolt  of  grasa,  ifec,  whence  one  of  the  modern  genera  into 
which  thoy  aro  divided  is  named  the  root-eatei:*  in  their  per» 
feet  state,  tticy  emerge  from  their  subterranean  dwellings, and 
attack  the  kaees  of  trees  and  shrubs,  and  are  sometimoi  -nry 
injurious  to  them.  Again,  there  are  others,  which,  as  it  vmi, 
dijdaining  luch  coarse  food,  devour  the  A/n.twnr  ihemselvcfr 
whence  natroilln  calls  iliRtn  Jnthaliiani:  and  lastly,  the  lovely 
tribe  of  Otoniadans,  to  which  the  roae-beede'  biilungs,  imbiM 
the  neclar  of  the  flowers  they  frequent. 

Many  of  the  weevil  tribes  are  very  destructive  to.stored 
grain;' and  others  equally  so  tu  certain  fruits.' 

Though  the  Hymenoptera  and  JVeurcftera  Orders  are  most 
celebrated  for  the  associations  which  certain  tribes  instinctively 
form,  this  principle  does  not  act  in  them  solely,  other  Insect! 
have  their  swarms  at  certain  seasons,  as  in  the  case  of  the  New 
Holland  butterflies  before  noticed;  and  the  beetlesafford  several 
instances  of  it.  About  the  time  of  the  summer  solstice,  the 
solstitial  beetle"  may  be  seen  and  heard  buzzing  in  vast  num- 
bers over  the  trees  and  hedges,  and  a  litlle  earlier  the  cock- 
chafer* does  the  same,  and  many  others  of  the  same  family." 
Lacordaire  observed,  in  Brazil,  that  two  species  oldiamond  bet' 
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Us*  rlustcred  to  on  some  kincU  of  Mimosa,  that  the  branches 
icnt  under  the  wuighl  ofthdr  flittering  burthen.' 

TIm  saiiic  author  mcntiuns  a  rurious  Hintinclion  between 
he  iuminiMit y  of  the  gldw-wiirins  ami  fire-tlies  in  Brazil,  which 
las  been  confirmoti  t«»  inc  liy  a  irdi  tier  nan  sonic  time  resident 
a  ttial  country.  In  th«:  fornKT,  he  sn ys  the  h^ht  |H:r|ietun]ly 
cmtilhitcai,  but  in  the  latter  it  is  mnstant :'  the  kind  ol'  ^luw- 
wurni  niiisl  common  in  that  part  <»t'  Anit-'ricu,  iM^lfHi^s  to  a 
ribe  ill  which  the  shield  ot'  ihe  tiii>rax  ilrii.'sn«»t  rover  the  eyes, 
md  the  females  is  winL(«'d  as  wuli  as  the  male.*  Thus  in 
bttse  htlie  illuminators  of  tr(i|iiriii  niirhls  wc  have  a  kind  <if 
niiiiic  itars  ami  |>lahcls,  tho  f  >niirr  of  wliieli  are  so  numerous 
u  to  fill  the  air  with  thnr  s(*inliIla(ion«i. 

The  immediate  ohjtrct  df  tlii>  I'ai-iilty,  in  thesi'  beetles,  and 
a  oliier  insects,  has  iKit  Lni'M  clcarlv  asrerlaincd ;  as  the  fe- 
[nale5  ar\s  U!#ualiv  most  lun.inoiis  it  mav  \»*  to  allure  the  male; 
)r«  as  most  inserts  liy  to  the  li^'lit.  ii  may  also  lirini^  their  prey 
viliiia  tlieir  reach:  or.  airaui.  i(  mav  he  a  «k'feni'e  from  tiieir 
»«n  nocturnal  eneniies:^  luit  uliali'VL-r  lie  its  oiijcrt  with  re- 

Ecl  Uitlie  animals  lhriiis(-|v«:s  thai  an*  \:\f\vd  with  this  tai*ulty, 
y  cive  man  an  (»|i|Hirtmii'\  <»f  iilnrityintr  his  (*n:atiir,  not 
cidIv  lor  I  he  starry  heavens.  In  it  aUi  !<*r  these  little  llvint:  stars 
that  render  ni;;ht  sfi  l)e;iutil(il  and  sn  intt-resiin'j,  where  thev 
uccur. 

In  r"n*iiileririi;  'In*  «»ri':it  (  I:j-s  nf  ln*^'Cls  willi  rot'erenrc  to 
l^i--*ir  *'iif\  tiie  fir'^t  llnitL'  that  •^trikc'*  (is  i^  th>'ir  infinite  num- 
ber. ii"t  only  of  ijiili\iiiiMl>  I'l  111'- -:»'nr  •»;-Mii*..  luii  ofiiitl'erent 
•{C<  K*s  aini  evrii  ;.'<'n''r.i.  ainl  \\v  \:i<  vaiii'ty  of  fi»rms  and 
slro.'Sure^  lliat  tlu-v  hiTi'^^arv  irtcliiiii*.  W  ln-n  we  tie:;an  the 
yrvji^-ui  sul»j«'i*t.  an<l.  ili|ii<iiiL:  i.inl'  r  :}ii-\\avi'N  of  (x*ran.  visiteti 
Xlie  va^t  Horlil  «if  \vatf'r>.  !•>  ^;ir\<v  !lifir  various  inhabitants; 
cicij  arri<t|i^<t  (iiose  lliat  i':in  Im*  '^i  'Ii  onlv  hv  the  assisted  eve, 
wc  »a%%  :io  tra''<-s  iif  >ur'li  di\rr^.'\  :  'I:**  niiinf»er  « if  in f/fr/V/i/f  1/5, 
It  14  Irut'.  wtTu  iiiral'-iilalii'*.  bi.T  llf.Mijti  tfsi'v  have  l««>n  the 
obj'''*'!*  of  II  >t-ar<-li,  Willi  S'l  inniiy  :n•|lll^t■^^.  and  for  S4i  long  a 
pcr.'jtl.  the  nu!iilN.T  df  >/«'ri'.v  kiu  un  t:ill  >liort  of  half  a  tIhiu- 
saif<i.  uiiil*f  tiie  [iuiuIht  «»f  IiimcI*.  alrradv  in  cabinets  are 
ituicd  t«i  Im:  111* in*  than   two  huiiiia**!   limes   that  nnmlier,  and 
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ur  own  country,  more  ihan  Un  thtmsand  have  b 
!tl  and  named. 

)mcnlum  of  bo  vast  &  body  of  animals,  everywhere 
and  daily  and  hourly  at  wurk  In  their  several  depait^ 
lUt  be  incalculable;  and  this  momentum  must  bt  ' 
y  Ihc  circumstance  that  so  singularly  distinguishes  a 
Wflion  of  lliem;  I  mean  that  the  dilTerent  periods df  ' 
once  are  passed  under  ditfercnl  forms,  during  wbtc& 
quite  diflerent  functions  nssijgned  them,  nnd  are  fitted 
uQcrcnt  organs,  being,  when  they  are  first  disclosed  from  | 
^^,  masticators  of  solid  and  grosaor  food,  and  in  their  ImT 
Bt«iti  imbibing  neclarious  Huids,  The  connection  of  the  firvl 
is  with  the  leaves  of  the  plant,  to  them  they  are  committed  by 
the  mother  as  soon  as  they  are  extruded  from  her  matrix,  aud 
they  sii(H)ly  them  with  their  earliest  and  latest  food;  but  wbea 
she  is  disclosed  in  all  her  beauty,  dressed  as  it  were  in  her  bfi- 
dill  robes,  Uie  connection  is  between  her  and  the  flffirer,  her 
lovely  analogue,  from  them  she  iinbibes  the  sweet  fluid  whic& 
iboir  nectaries  furnish,  and  now,  instead  of  a  devourer,  ehos^ 
stracta  merely  what  is  redundant,  which,  while  it  oontribuUl 
to  her  own  enjoyment  and  support,  in  the  case  of  the  bee,  en- 
riches man  himself. 

We  behold,  then,  this  immense  army  of  dovourers,  varyiagf 
80  infinitely  in  their  instincts,  ns  woll  us  their  forms,  suiiplyiqf 
many  animals  with  llie  whole  of  iheir  subsistence,  and  tomiing  t 
a  considerable  portion  of  that  of  others,  and  fee!  convinced  thai  ' 
ProTidenre  has  not  placed  them  in  their  position,  and  gina 
them  auch  a  variety  of  organs,  except  with  the  view  to  sobb 
great  general  benefit  to  those  animals  amongst  whom  he  )■> 
placed  them ;  and  this  benefit  is  not  so  much  perhaps  tin 
reducing  the  numbers  of  their  own  class  within  due  limits 
though  that  is  a  most  important  object,  as  removing  nuisaoco^ 
which  would  deform,  or  in  any  way  infect  the  earth  and  tit 
inhabitants.  For  this  the  Insect  world  is  principally  dirtifr 
guishcd  as  to  its  functions.  It  consists  of  the  scavengenof 
the  earth,  and  the  pruners  of  its  too  luxuriant  productions. 

With  respect  to  ornament  and  pleasurable  sensatioda,  vWA 
were  certainly  the  object  of  our  beneficent  Creator,  as  vaO  *i 
our  profit  and  utility — next  to  the  birds,  nothing  adds  mwelo 
the  life  of  the  scene  before  us,  during  the  diurnal  hours,  tnl 
even  sometimes  the  nocturnal,  than  the  vast  veriety  of  iwecu 
that  are  flying,  running,  and  jumping  about  in  aU  duedion 
all  engaged  in  their  several  pursuits, — the  bees  humming  <i*tf 
the  flowers;  the  butterflies  opening  and  shutting  their  pUDted 
wings,  to  the  sun ;  the  gnats,  and  gnat-like  fliesi  risiog  uxl 
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hUmf  alieniately  in  the  tunbeami ;  the  beetle  wheeling  hit 
drooing  flight ;  othe^l  coursing  over  the  ground ;  the  mm' 
hopper  chirping  in  every  bank-— ell  adding  to  the  general  har- 
fDoay,  and  combining  to  make  the  general  picture  one  of  life 
nod  Ijovr;  and  sfwaking,  each  in  diflercnt  sort  and  manner* 
tbe  praises  of  its  Creator,  and  calling  upon  man  to  join  in  the 
hymn. 


l^i 


CHAPTER  XXI. 


Functions  and  Instincts.    Fishes. 

The  animals  we  have  hitherto  considered  have  been  dcrti* 
tute  of  an  internal  jointed  vertebral  column,  and  its  bony  ap- 
pendages ;  and  though  sonic,  as  the  Cephalopoda,  and  some 
slugs,*  have  a  kind  of  internal  bone,  and  in  one  Order  of  Po- 
lypes' the  axis  is  sonnetiines  articulated,  yet  these,  especially 
in  the  latter  instance,  merely  indicate  an  analogical  relatioD, 
but  no  affinity.  In  none  of  these  instances  is  this  internal  bone 
perforated  for  the  passage  of  a  spinal  marrow,  as  in  a  real 
vertebratcd  column;  we  now,  however,  enter  that  superior 
section  of  the  animal  kingdom,  the  individuals  belonging  to 
which,  with  scarcely  any  exception,  are  built  upon  the  column 
in  question,  incasing  a  spinal  marrow,  and  terminated  at  its 
upper  extremity  by  a  bony  casket,  calculated  to  contain  aod 
protect  the  most  precious  and  wonderful  of  all  material  sub- 
stances, the  cerebral  pulp,  by  which  the  organs  of  sense  per- 
ceive; the  will  moves  the  members;  the  mind  governs  the 
outward  frame;  and,  in  the  king  of  animals,  an  immortal  spi- 
rit, is  enabled  to  seek  and  secure  a  higher  destiny. 

This  change  in  the  structure,  of  animals  was  rendered  ne- 
cessary by  an  increase  in  their  Imlk-^  for  though  there  are  some 
of  the  invcrlebrated  Sub-kingdom,  as  the  fixed  Polypes  and 
several  of  the  Cophalopods,  that  arc  of  as  large  dimensions,  and 
a  few  of  liic  vcrteln'atcd,  as  the  immming  birds,'  and  the  har- 
vest moiisc,^  that  are  not  so  large  as  some  insects;  yci  the  ge- 
nerality of  those  distiniTuishcd  bv  a  vertebral  column  form  a 
striking  contrast,  as  to  magnitude,  with  those  that  are  not. 
Besides  this,  as  ilicse  animals,  by  the  will  of  their  Creatonwerc 
to  be  endowed  as  they  ascended  in  the  scale,  with  gradually 
increasing  intellectual  faculties,  it  was  necessjiry  that  the  prin- 
cipal seat  of  those  faculties  should  be  diilcrently  organized.  A 
diflcrent  organ  of  respiration  also,  as  well  as  of  circulation,  in  the 

1     See  above,  p.  1 G 1.  2     Rid.  p.  94. 
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•jr»;al  \tH\y  nf  vcrtohratn^.  pMiuircd  an  intcriKil  ravily  dcfcniicd 
Ir'»rn  tlw  rfF'-Tt^  nl  prffssup?. 

lliMii.:  I'PMiii'ii'il  thi'"*''  ir*MK'r:»l  iilisiTvrilioiis,  wr  nrc  ricxl  to 
I  •»ii«»iiiir  whal  :iiiirn:iU  T'Imi  iIi«-  l»;i»»i<  u!"  tin*  \«-T»'l»r:iIi'il  Sub- 
k:nj<1«»'!).  .M"^I  iin»tliTM  /•  ••  -I'liiiifs  :t|>]>«*:ir  tn  l»f  nf"  uj  mii •!!  ihal 
t}i*'  f'lyh'S  iii-iiiji_\  till*"  |'Ms;t,ii|i.  ;iii,|,  i:iKiii'j  :ill  rirctiriistiinces 
jir»«  riiTi-ii<l»'r;i!i«iri.  ihi"  ^'■v\].<  tin-  kT.-iTium  :i»i«iiLrriJ-i|  in  thrm  |»v 
l^Hrir  I  p-aTtir :  >till  iImt'  :irr  i-li.ir.n  t«Ts  iiishmh'  I't  tin*  A*' /»///»*.« 
ih.i'  <'*»-Tii  III  •'iiiiiiii'i  llii'iM  iii'Mf  iiiiMi«'<ii;i(i'|v  with  tlic  //i>vr/.v. 
T^rv  r!.«'!.im«'r|ilii»''i*j,  j':irTi'-ii!;iily  ••ttlii*  l#:i!r:n-hiari  nrdt-r.  are 
<»t't^iis  il'-^'*ri(»ii«»n:  :i*  i%  liktw-f  thr  carajKur,  nr  shrll  nf  the 
I  hrl<>Tiiaii«:.  Ill'  \\lii''fi  tlitr  \frri'bral  ■''•inini)  ami  ri\*in  t*(»rni  the 
h-j^i*.  Th-'sr'  oxtra'Tilinary  aiiMiial>.  tfir  lia^'*  ami  tlif  lam- 
iir»;\  .*  I.air  wurrns  aini  l»:il|  fi^li.  hv  mi-ans  •'!*  iIh*  |i't'«-fi.  t'vi- 
flrntlv  rMniiiTi  th*-  Ki-!itx\\illi  tin*  Aiiiic|iiiaii<.*  r«Tlia|'S  those 
l*u»ti.TtIs«--«  I't  ifiC  f»*'i  ail.  tli»*  flxiiij  li>h»'*.' with  their  painteri 
winC'liiis  with  hrari*  liinL'  ray<.  may  I'wik  lowanls  the  l.tpitUip- 
t^rn  a'T!oicsl  Insrj-t<.  Imt  ih'.-n-  i<  im  direff  r'niiiiei'tiuri  at  pre- 
fcnl  UiS'*tjvered  lietwfrn  ih**  iwn  Classus. 

Th»*  rhnr»rlrrM  of  rfii-  V\:\^s  i-f  Fislii  s  an? — /^*#/v  with  a  ver- 
lebnil  «'o|uriiii,rovi'n*il  with  *!*//•  v.  mimI  ii:ii\i\|  l.y  ///(v.  iivapi- 
r^tion  hv  pcruiaiii'iit  uifis,  U'liit  wiih  dtily  one  (niri*h'  and 
one  r."nfrich?hf*»'*i  p-il.  «■■'!•  i.  ^ 

Fi»h«**  an*  di<li!i'_'iii*hi-d  Iii«rn  tlii'«'ih»^r vfrt«'!»ratrd  anirnlA.  , 
c»pe«*iaii\  Ijirdi  and  Ih'iis**.  liv  tln'.r  nuMii-  nf  r»  vy</Va//i»,v  :  ih. 
/•iX/-r  ♦•p-atfiiiij!  th«-  a!'iit»*:!i'rii-   :■.  •■.  m:*'-  |ijriii''h'd  witli  l'M^i^«. 
uhi«*{  r»««i\"  thai   ••!fi:'iit.  m\\ /i-n-iTi-  ih'-  l'l'"d.  and  ai;aiii 
••\>  !  .!  Id  a  ililVt'p'iil  •»?a?":  \\!i  !••  t|..-  r /,..•,  \vhi«h  riii}^  dc- 

...ri  j«.«.r  ill*-  \vat«r  fur  ii-;:!-.!*!-  !i.  |t:i:iT|n-  l-v  iiK.-in^  gf  fD/jr, 
Kmr.  i  al"*'»  in  rnanv  lavi  rT.lir;iti  - :  thi —■  :ii'-  n^hall\  h-rr^TNiint- 
•-vl  t'l^'.'*'*.  •ii"':"»*'«'«i  Ilk'-  ill'-  !  I'i'!:"i!'<  ti!  .1  1'  .iTlitT,  ur  tifth  of  a 
'^•ffil*.  :!i  fi'fn  •*  atlatlii  il  t»»  l"i';\  i  r  «;trtil;i.:ifii.iw  bow^  :  i-ai'h 
if  t>.''r.  af't^pliiii:  to  <ii\|.:-.  mv-  r»'il  li\  a  fi*-*!!*'  r>f  irtniiine- 
nhl«-  li.-»'»i|.vt.**«'l*  :  III.:.  ai''.'!.l;fi.:  !-•  I >r.  Virry/  havini!  a 
r.»ii'i!"  v":ii  aful  iirtriv.  In  ihi-  ifjil  nf  a  riHi-li-^h,  whirh  I 
r.iv*:  '.'.-l  ixaimmHl  iirpitr  a  m{'T»*«tijM  .  a  vrjii  a?i»i  arliT\ 
lri*»-r«--  ••U'h  pin^-  {••iiL'itiid;»ia!iy  at  t'l**  luarLMn,  wfip'h  ap|H»ar 
!o  U-  ;«■•  tina!>'il.  at  rii;lif  aiiL')'-*  ••n  • ''icii  '^idr,  with  iniiuriM'ra- 
r*tr  ifi-.fjut*'  }ira!ii'h«'«».  imd  p'»*fiidili-.  in  till-*  p'«»j  «'rt.  the  i»ilN  of 
I  riMla'^eaitii.*     Thus  th<'  hJiHid  !<«  c»v\  «:f  nated  hv  the  oir  uiixed 
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^rttk  As  Wllari  ud.  earned  to  Ibc  heart,  whence  il  is  Aii\n> 
^iMto'tfaawllolsbedv.  8q  that  the  aerated  water  producM 
the  wtfil  cAttt  opoD  Uis  Uood  in  the  hranchial  vessels,  as  d* 
air  doM  tqwn  tint  id  W  mos. 
-We  ksMTrby  iB^pBr{aaca,Kow  soon  an  animal  that  brcalht* 
.  by  Ii^Wi  ifit  IBDUUH  oily  a  few  minutes  under  water,  and  k 
cot  otT mm  all  CMnmmucatiot)  with  the  atniusphct-c,  is  siitb' 
calid  attd.diai;  and  that  aU  aquatic  aniniflU  that  haveotfi 
nOa,  <fr  iMMthuig  analngous,  as  all  tjie  waier-bcutlcs,  th^ 
Eirrai  (rf  piali,  Ate.,  are  obliged,  at  certain  iiilervals,  to  sodl' 
.tmaivftca  fin*  reapiiatioti.  Whence  we  may  learn  whal9Q< 
adminblQ  contiiTanca  of  Divine  Wisdom  is  here  presented  to 
Wt^to  enaUe.  the  infibite  boit  of  iiaitcs  to  breatlie  as  easily  ift 
tbe  water  ai  .we  do  in  the  air. 
,  When  we  sain  iqt  all  ^  diagnostics  of  the  Cbes  wc  aA 
1  trace,  at  everj-  step,  so  thai,  aloiosl.  W 


dUU  not*  mm  reOjd,  Infinite  power  in  the  construction,  Infimlf : 
Wiedom  in  the  contrivance  and  adaptations,  and  In6Dite  Goodt^ 
DOM  in  tbe  aid  and  object  of  all  tiie  various  pliyBicol  law^. 
aitdalltbe  etnictnres  and  organizations  by  which  theytrr 
.  •erarall^  siteevted,  whkih  itrike  the  reflecting  luiiid  in  thii " 
riobe  of  can..  What  dfe  could  have  peopled  the  wnlera,  uid 
Uiair»  withaeet  of  bemgiia  perfectly  and  beautifully  in  oia- 
tiUt  with  each  other,  ^  the  6slies  and  (he  bSf^.  '  Sprung 
■pinaUy  from  tl&  some  elenieiit,  ihcy  each  move,  as  it  wvn, 
ift  an  ocean  of  their  own,  and  by  ihe  aid  of  similar,  Ihou^ 
not  themme,  means.  The  grosser  element  Ibey  inh^hi^  m. 
quired  a  difierent  set  of  organs  to  defend,  to  propel  and  g(^d^ 
andb)  sink  and  elevate  the  fish,  from  what  were  requisite  to 
eflp  ttivsame  purposes  for  the  bird,  which  moves  in  a  nnr 
aAcTpi^^  medium ;  yet  as  both  v/ere  fluid  mediums,  coDsiHiBg 


of  tbe  same  jle meats,  though  differently  combined ;  aDalogiw 
,  organs,  thrtflfc  diSerios  in  substance,  structure,  and  nuomr, 
were  required.  For  wnat  difierence  is  there  between  swiia- 
ming  and  flyine,  except  the  element  in  which  theae  motioat 
take  place?  The  fish  mav  be  said  to  fly  in  the  teaier,  and  lie 
bird  to  $mm  in  the  air;  out  perhaps  the  movem^itB  of  liis 
aquatic  animal  from  its  greater  flexibility  and  the  number  of 
its  motive  ornns,  is  more  graceful  and  elegant  than  those  of 
theafirial.  Yhe/eatheri  oftfaeoneare  an&togouBto  tbescsln 
of  the  other;  tlieiouin  to  tbe  pectoral _/£iu;  and  theJaldf 
both  vbts  the  part  of  a  rudder,  by  which  each  steers  itdf 
through  the  waves  of  its  own  element 

One  distinctive  character  of  fishes  is  taken  from  tbe  ic«ks. 
that  com  and  protect  their  soft  and  flexile  fbnni  fiem  i^VJ- 


Scales,  however,  arc  not  peculiar  in  fishes,  since  many  reptiles^ 
as  the  Saurians,  and  sonie  quadrupeds,  as  the  Panffuiiu,'  are 
armed  by  them.  Scarcely  any  sficcies  uf  lisli  is  really  without 
them.  In  sorne,  upon  whirli  when  living  tlicy  are  not  discover- 
abio  under  a  microsco))c,  when  ihcv  are  dead,  and  the  skin  is 
dry«  scales  are  readily  detected  anJ  detached.  These  organs 
Tary  greatly  in  form:  soMietinies  they  resemble  spines, at  oUiers 
fhey  arc  tutwrculated ;  but  most  coinm«>nly  tlkey  are  plates, 
oAen  carinated,  and  varying  in  sha|»c,  some  biMUir  rouiiil,  t»thers 
orml,  others  again  angular;  sonietimes  uImi  they  are  liiiely  den* 
tjcuhled.  In  some  tish  they  are  se|iarated,  in  olliers  they 
touch*  often  so  as  tu  form  tii^^ether  the  resemblance  of  a  beauti- 
ful piece  of  mosaic,  and  in  many  they  are  inibrif.ated.'  In  those 
that  rarely  approach  the  shore,  and  are  exp^jsed  only  to  slight 
friction,  (twy  are  fastene«i  by  a  smaller  [)ortion  of  tlieir  cirrum- 
fisfence;  but  in  in-sliore  fishes  they  are  more  firmlv  fixed,  and 
covered  (artJy  by  the  epidiTmis,  whirh,  in  th(»se  t]iat  lii'e  and 
in  the  mud,  almost  entirely  envel<»|)cs  them,  ^>ome 
set  up  their  splnei  like  ahedifehog:  and  most,  when 
akvmodt  seem  to  have  the  |>ower  of  erecting  them  more  or 
loM.  Had  ire  the  means  of  ascertaining  tlie  situation  and  cir- 
cumstances of  every  individual,  we  should  find  that,  in  every 
case,  the  figivo  aiid  connexion,  and  sulistance  nf  the  scales, 
was  inM  wfttntMu  A  prtMif «>f  this  may  lie  seen  in  those  fisbss 
whose  integument  consists  nf  hard  si*aK's.  nnitcil  to^^eiher  solis 
lo  form  a  tc^seluti'd  ruat  ot'  mail.  I  allude  to  the  Ostnicwns, 
wbcMe  ort;ans  of  !uc«tin«itiijn  H*ein  not  calrnlated  tu  efli*iTt  their 
escape  wlien  (mrsued:  the  want  r>f  !<|i«*<'il,  however,  is  compen- 
sated by  a  covcrin:;  that  the  teeth  oi  few  uf  tlirir  eiK'mics  can 
l«iMHrate:  the  same  remark  upjilies  to  tho^e  fi>h«'s  that  cM  in- 
flate themselves  into  a  ^ImIk',*  in  s«>ine  of  which  the  fioiare  so 
mmate,  ai  tu  be  scarcely  diseoveraijje.  In  tlHMfe  the  scaly 
wlicn  erected,  assist  in  preventin;^   tin;  dhaek  uf  ene- 


I  have  civen  a  detailed  account  of  ihc-  fins  »t  fishes  on  a  fur- 
mer  ocra»i**ii.*  I  shall  tlierefnre  hen*  unlv  cf>nsider  the  nM»- 
tjoQs  of  uhirh  tlury  are  the  organs  aud  their  ihealn*. 

THuU'^h  tlie  hints — if  we  consider  tiie  whole  alnnisphore  of 
me  gloix?,  wlietherexpandi:«l  over  eartliori^ea.ay  their  d<imain 

msy  perha|is  have  a  wiilcr  raiis^e  llian  the  fitkrs,  yet  wlien 
we  further  cunsidcr  that,  U.*<iiif*<«  the  whole  cxtrtit  of  the  ocean, 
aiid  the  seas  in  connexion  with  it,  with  all  its  untuthoiiiablc 
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andritywi,  tod  all  dwrivm  that  flow  inio  it — ail  tia 

nbfe'hJlci  alid^'and  other  itagnant  waters,  on  mcnA> 

tiiBi,kn^ai  every  other  elevatt(«i,  thsii  the  earth's  surfaw) 

eoDUinii^Moqg  to  the  fishes,  and  compnre  at  the  same  time 

the'sreateat  depth  to' which  they  desceiKl  willi  the  greateaf 

'  heigm  to  which  birds  sacem),  we  may  conclude  iliat,  with  re- 

^  gm  to  its  sxCnit,  their  hsbttable  world  may  be  nearly  cont- 

^  meoBiiratewith'tliat  of  their  rirals  or  analogues. 

'  .  Asto  tbeii' imtim*,  in  their  eleoteiit,birdg  (if  the  mosi  rapid 
and  anwearied  wing  must  yield  the  palm  to  ihemi  the  e^S' 
tb  the  shark,  apd  the  swallow  to  the  herring  and  salmon.  Tbi. 
^nn  of  fishes, 'generany  speaking,  ii  particularly  calculatei]  (nt, 

.    '-  swift  and  easy  motion;  and  the  resistance  of  the  fluid  in  wbit^. 

they iDbveseemtoeTerto impede theirpro^ress.  While bttds' 
that  undertake  leng  -fliriits  are  often  obliged  to  alight  upob 
Teasels  .for  some  rest  aiu  renovation  c^  strength,  fishes  never- 
teem  exhansted  by  fatigue,  and  to  require  no  respite  or  repoaft 
Sharks  bare  been  known  to  keep  pace  with  ships  durine  l<»p' 
Voyages ;  and,  like  dogs,  they  will  sport  round  vessels  gon^  at 
seTbimt  knots  an  honr,  as  if  they  have  plenty  of  spare  forve.' 
l^lfaumiy  darts  with  the  raJJldity  of  an  orrow,*nd  iho  hcf 
ring  goes  at  tberate  of  sixteen  miles  per  hour.  But  thoogb 
many  fishes  thiM.pursae  jtn  unwearied  course  vrjihoul  am-  in> 

Jj^'  ycyals  of  repose,  yet  tbifre  are  some  tbnt  oflen  appear  to  deep. 

'A-  nBaling  its  natatory  vesicle,  our  fresh  waK  r  shark,  ihc  pitc, 

in  the  hjat  of  the  day,  rises  nearly  to  the  surface,  and  Dioe 
remains  perfectly  motionless  and  apparently  asleep:  at  thii 
time  he  is  easily  snared,  by  passing  a  running  noose  of  wiif 
OTU  his  tail,  and  by  a  sudden  jerk  bringing  him  on  shore. 

-Tfioej/e  of  iishes  is  Uke  thai  of  the  higher  animalsi  but  of  > 
Bubstmce  that  makes  the  access  of  the  water  to  it  no  moR 
troublesom^ian  that  of  the  kir  to  terrestrial  animals.    GeoB- 

^A''-       '  ral'y  speak^,  it  is  protected  by  no  eyelid  ornictitant  meoi- 
...  brane.     One  genua,  however,  removed  from  the  gobies,* iu 

the  former;  and  a  species  of  bodian,'  from  the  equatorial  MU, 
Iftis  a  moveable  membranous  valve  above  each  eye,  withwhiA 
at  will,  it  can  cover  it,  th,tt  seems  analogous  to  the  lattir. 
The  eye  of  the  eel,  and  other  serpentiform  flshes,  which  ue 
usually  burie^iind  move  about  in  the  mud,  is  covered,  throogk 
the  provident  care  of  their  Creator,  by  an  immoveable  mem- 
bran%  and  in  several  species  the  organ  can  be  withdrawn  1^ 
the  bottom  of  the  socket,  and  even  concealed,  in  part,  usikr 
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it!  margin.  Bui  the  mo8t  »in^ular  kind  of  eye  in  the  Chna, 
mml  that  in  which  the  forethought  of  the  l>i*ity  iii  most  eoiispi- 
CUOU4,  U  that  of  the  ,lniihttps,  a  vivi|>an»uii  tisih,  inhabiting  the 
rivers  of  .Surinani.  and  rullnl  hv  the  natives  the  UtUT'^wd  tish. 
If  the  eorrira  tit*  this  fvr  Ur  exauiined  atlenliidv  it  will  be 
IouihI  that  it  is  dividL'<l  \u\n  two  cMjiial  |H)rtioiis,  vi\r\\  funiiinis 
i*art  of  an  iridividunl  >|>h('r('.  {tinced  nm:  aUnc  and  the  other 
Dcluw,  anil  uniti:d  \\\  w  htil**  ii:irri»\v  nicrnbratious.  l»iit  imldia- 
i>haniHj«f,  b;iiifl,  whii-h  i**  ti<-.'iri\  liuri/.onlal  when  thr  tish  is  in 
itA  natural  |NisiiKin  :  if  tfic  lnuiT  |M*rtiifM  Ih*  cxaMiiiietl.  a  rather 
larje  inland  pupil  will  Ih*  si-cn.  with  a  iTNslalline  hiiiiifiur 
ander  it,  and  a  similar  nnr  with  :i  still  lari*«-T  |»ii|iil  in  the  u|i|fi*r 
portion.  TIk' olijct't  nf  hivmi*  Wisdoiii  in  this  unpnralk'kd 
slrm'tiirc,  if  wr  inav  riiijirrtMri*  tVoin  the  i*in'utn>tan('('!>  of  tfic 
amiiial.  \*  to  rn:ilil<'  it  tn  m'i*  nrar  anil  distant  ohjirts  at  the 
same  tinit.* — tliir  litilf  wnmis  li-lciw  it  that  t'nrni  its  fdCNJ,  with 
ooe  pupil  an«i  ins.  and  the  L'p-at  t)>iirs  aUivr  it  or  at  a  distant'f. 
which  it  niav  lind  it  e\ii.-dient  lii  iriiard  aLMiu^^t.  uiili  the 
other. 

The  9cnsr!(  of  .criifll  and  lifarinir  liavi;  no  rxlernal  a\enue 
la  fishest.  The  h inner  is  the  ni<ist  aiMittr  of  all  their  sen>es. 
Larep(*ile  says  it  may  U*  called  thfir  real  tryc,  since  by  it  tliev 
ran  discover  tlnrir  pn-y  nr  iln-ir  ctHMnii's  at  an  immense  di:f- 
tarii'e;  ttiev  are  direc(i'<l  hv  it  m  tlic  tfnrlM-Nt  darkiM-ss,  and  the 
nvfiit  asritatrd  \\avc>.  TIh- •■ijans  »>i  this  vum*  an*  between 
tliC  eves.  The  extent  oi  liii-  mi'iiif»raii'-s  mi  wliiib  tin.*  ollar- 
t*>rv  nerves  exoand.  m  a  ••birk  i\vcnlv-li\e  l«v!  loiiL'i  is  ealeu- 
ialf«l  to  b«'  twelve  <»r  tliT*-  en  oi|narc  tn-t. 

The /••'//*  of  ti>lns  iii.i\  Im*  ili'.:ilid  inio  Mn*  •*  lujc  kinda  i\^ 
Ifio^e  ff  i|ij.'iiirn|<.-d*  :  tiny  iiavr  lli»ir  iaii::i!y.  incihi\i»,  niid 
nk<d:iry  let-ili :  tln'v  an*  dillin-.'itiy  lii^'iduited.  aiciuilinif  loilur 
•jc''":*-'*  aihi  ni»id«.'  I'l  lite:  sn^i,*'  \\\*-  alMin-*!  i;i  fnovablv  lixei!  \\\ 
C>«nv  *M»ch<'t<i.  m(}iit«  Ml  me!ii!i  :i:iiiii«.  (M;i*>iilfs.  f»v  which  ii-e:i!i<« 
tr»»v  r:\\\  l-r 'Ic^aiC'i  •  r  licj.i.w-,  .|  ;,t  the  willtif  the  an:r..a!. 
Tri*v  li"!  'CiK  lj:i\''  iii:<:i  iii.iri\  p-w*  i-t  ii-ctli  m  their  mi  i.tIi. 
Ifil  «:\"ii  ill*  i:'  I  ii.i'i".  t':i;r  !*ii".i'.  :i?ji|  i.'uvr  InnL'ni'  an*  h  •::  ••• 
tj  :,-■*    liMi*    ;ir!N'-.i.       .\:.«l  li:  ^   .i  -riiMr.i':..ri   ni   tei?ii   j^    i.'.r 

•  •#!!!. :.'"i    ••»    I' •    I.*:'!"'.!   i;  n-i -I«:  *  i»|    t.    ■   n*  i-  •.  Iiht    rV'.n  "*•••;  e 

f.«  :li  \  -:  '  •  :.-■••*  I  .i\  ■*•■.■!.  I'.w  >  i  u.'il.ni  \%*  :i..  \ii  ..;. 
**ar.  •  "t  '!i-  i-  j'i'  !ii»'i  'A  ;i  \\  •■!  ^''\  •■  li/iKii'iun  ll-.'i.  :  r- 
f.T'*  ..  >.l'irj  ..i'.\,  .11  :ii\  .    • .■  ■■  .  !  .  \\  ;..'■: J  tf ;ii  ■  h  \  i,  w  ^ 

•  \  --.  ■.  '•  trtfi.  t!  •■  iiit'-i  ;•■:  •  ..  *  :  •  .:.  ■  -"'i;;  •  u  ii.,'  I'i.ii*  ;i'.  Tins 
^  •  •  .  .      i  w  a*  I"'.i.'l  "11  '.'.'   -..".I  ••:  •■;.i-  ••!  'Ii'.  I.i.-»"  -  lit  I    .:,..i!a, 
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and  bdongcd  to  a  tish,  which  the  friead  who  gave  it  to  m^^ 
stated  was  much  relished  by  the  Indians. 

Many  of  the  organs  of  ihe  members  of  this  Class  are  moi«' 

independent  of  each  other  than  those  of  warm-blooded  auimabi 

•  they  seem  less  connected  with  common  centres,  in  this  nafoS-,, 

resem filing  vegetables,  for  ihey  may  be  more  malcrially  altOTOi^, 

moro  desperately  wounded,  and  more  completely  detdroye^. 

I  without  any  mortal  effect.     Many  of  Iheir  parts,  as  the  fins,  H 

'  mutilated,  can  be  reproduced.     Indeed  a  fisli,  as   well  as  k>: 

r  reptile,  can  be  cut,  torn,  or  dismembered  without  appcttring  1^  i 

Bulfer  materially.     The  shark,  from  which  a  har|x)on  has  IaKM>. 

m  portion  of  its  flesh,  pursues  his  prey  with  the  usual  aviditij 

if  nis  blood  has  not  been  too  much  exhausted.     We  sco  inthil' 

a  merciful  provision,  thai  animals  so  much  esposod   to  injuiT' 

■hould  suffer  less  from  it  than  those  which  are  better  prulecte^i 

either  by  their  situation  or  structure. 

Fishes  are  amongst  the  most  long-lived  animals.  A  pite', 
was  taken,  in  1754,  at  Kaiserslautcrn,  which  had  a  ring  (utr- 
cned  to  the  gill-covers,  from  which  it  appears  to  have  bear 
put  into  the  pond  of  that  castle  by  the  order  of  Frederick  the 
Second,  in  1487,  a  period  of  two  hundred  and  sixty-sc  von  ycaiv 
It  is  described  as  being  nineteen  feet  long,  and  weighing  thrW 
hundred  and  fit\y  pounds!! 

Though  the  animals  of  the  Class  under  consideration  an:  nal 
generally  remarkable  for  their  Bugacily,  yet  they  orevaptUl 
of  instruction.  Lacepedc  relates  that  some,  which  for  mor* 
than  a  century  had  been  kept  in  the  basin  of  the  Tuillcne^ 
would  come  when  they  were  called  by  their  names ;  and  thtt 
in  many  parts  of  Germany  trout,  carp,  and  tench  are  summoned 
to  their  food  by  the  sound  of  a  bell.* 

At  the  first  blush  it  aeems  as  if  fishes  took  Kttte  Mt^^ 
thought  for  their  offspring ;  but  when  we  inquire  into  t^B«|^ 
ject,  we  find  them  astiduous  to  deposit  their  c^a  inaach  tiKK^ 
tiona  Bs  are  best  calculated  to  vnsure  their  ratcfcisg,  aoi^il 
supply  the  wants  of  their  young  when  hatched;  but  KMoatiiBV 
they  go  further,  and  prepare  regular  nests  for  their  jott^ 
Two  species,  called  by  the  Indians,  though  of  ilifniiiiiilgiiiwi.' 
by  the  name  of  the^al-Aeod  and  round-head  AoMor,  Iwve  vm 
iostinct,  and  construct  a  nest,  the  former  of  le^vte  and  the  ktHT 
of  grass,  in  which  they  deposit  their  eggs,  and  tbeo  c^tw  t^M 
very  carefully ;  and  both  sexes,  for  they  are  moonftMlw 
watch  and  defend  them  till  the  young  cocqe  foitli.    Oflf^M  i 
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Hardwirke  mciitinns  a  {larnliel  instance  in  \hc  goramy^*  of  the 
J»Je  of  France;,  a  fish  i»r  the  size  nt  the  turlnji,  and  ftupcrior  to 
It  itt  llaviiur,  cultivutiMi  in  tlt«'  |Nind.«f  (»f  that  island. 

It  h:i5  b'trn  ohsi'rvcd  that  smtic  ti»lK'<,  whon  dead,  emit  a 
|ih«iflj>hMrir  htfhl.  I  h:ivi-  {'.irtiriilarly  n<iti*  <rd  liiis  in  the  mack- 
arel.  htjl  nthns  iln  tins  wiu-n  hvnii'.  Ttic  sun-fish*  which 
stfHiH'TimC'*  has  }n-(-ii  ti'iiijd  ••(  :in  riiiiritioiis  liulk/  when  itwiin- 
riiinj  \i<'ld<i  a  \i*z\\l,  uiiich  I'Mik>  liko  the  ri:tl<-rli>>n  ot  ihi.-  niauH 

w 

III  th^*  wutiT.  uheii'c  it  li:i*>  .iNii  hct  n  i*alit-«l  ihr  tiM^jn-fish — 
and  ih>!  s|M.M-i:iitir  in  \  :iiii  '*'  inln't  lur  iliat  {ilahi't  in  liii*  licavons. 
Sirnt'tirnt'^  iiiunv  iiuiividiiiU  >\\kiii  lujciliiT.  arid  l»v  their  niul- 
ti{fh«*d  hjiiiiirtiU"  ili*>k'^.  •.'•■ii(-i:i]l\  :it  <>.*iiii'  di>tan('L*  rijin|N)se  a 
•ifi<.ruiar  aiii]  >iarlliiiL;  "[M-'Tarl'- :  aiu\  iI  uf  i:iki*  intiM-iin>id('ra- 
l«<iii  (!»•'  ntaizit.tinl'.'  Ill  {liCot:  .iiiini;:!^.*  ui*  mav  runcirivc  the 
wijiidrr  and  ;i'!ia/i-iiH-!iT  ;!i.ii  umiM  a;^.:ati'  thi'  niinil  ot  anv 
tMtc  uitf-ii  h*'  tii^t  l»i-}t«-l>i  i.fii  an  ar!ii\  ••!  ^rcal  hjhis  iimving 
thnjt«L;h  liii"  \\.iti'r>.  l'--:' \\ii.il  |tiirjM-si.  |*r.i\iiiirir»:  lia*!  fitted 
ihe  <«if)-h<«h  uitli  ihj^  |r"j  'riN.aiid  ii<i\\  it  rs  prtMliii-fMlJias  not 
^11  a4''crtaniol.  It  r:ii'.  •  .'ii'i  In;  tnr  dcli-nrriir  illninination. 
FVu  aniniaU.  with  r<-j.ii<l  In  inavrnittidi*.  (iruscnt  to  the  eye 
:h  ••iK»rrho!j!.  nin«>t;^  a-  ?*i»iiir  li'<li's:  iraviii*;  the  vhnh'  nut  ul' 
tine  qa*'sti<'ii,  whii'h  tli"ii:'h  a<|iiati>'.  Ii>-ii<iii!  to  annthtT  Class, 
what  i|uadrn;'«'d  can  <'iifii|i4-ti>  \\i\\\  tin*  .\htirk,  wliirh  iri  also  a 
Uho^]'\i**n*'  t)>li.  Til. it  in!"*  •-.til'd  hy  liii-  rrcrifli  UtifutHf,^ 
^hi'h  M  tii"ti:?li!  tM  !..'  ^\  ij.  •ii\  i.i.MiN  \\  itfi  ll.f  ( 'till  hariiis  **(  the 
4«re«:'k<.  nnil  utf*  lA  \\\ii*\i  wa**  |<i«'l».i!iiy  tiii*  ^'ra-iiton^tcr,  ntis- 
•ran*-.i?».-i  ili'-  }/  fai'-  ,\\in<  \i  ^wal. "•««<!  tlii- <ii^<ilHdit  nt  pri>phet 
^-ar*-'  !i!a*'d  t»»  i-X'--  •!  I'liiw*  u-'-'  m  i'-jiL'-'j  i  anniiirr"  nf  a  dil- 
f-T**n?  irjfM',  .s  -iiil  i  ii_'*:,  s-i'i.t  t;n'-^  i  M-n-iin;!  t«i  tlie  erK^r- 
n.-»'i^  i''ii:;tli  ••!"  iiii'i'i-  i.'i.iii  /■  #^/ !•  •••  ■  "  .\«\i  t^*  iIh.*  shurks, 
tilt:  riiv*.  li'  irU  akin  !•»  'In-  i..«  \i  •  iij  ::.  iliiir  iijannitnde :  thev 
ar*."  *-i!i'';.'i.'  ^ '  .i!i«'i|  ^I'-i-r.i^'l-  *.  !••  1.111^.  m  tlit'.r  rai»i'  and  furv 
itmrv  *p  rii.>>iitll\  Tii-x  iN*  •ii'ii.'*i-i\(  •>  troni  ihu  wati.T,  and  fall 
a^.iin  \\.\\\  «■<•  It  li»n'r  ;is  i.t  iD.tk--  tlf  <>i-;i  t>>arii  and  thunder. 
\n  \iA\\*\-"i\  "t  a  <*;"'•-  '-•<*  *t\  \\\\^  lnr»  .  i-ul!''d  hv  (he  sadors 
ihe  t'^*i'*i'-i-i/,  !.iki-n  .it  I'Mrhaii'M.'^.  \\a*>  n.i  l;ir<*i',  as  tu  re(|uire 
Kn^n  p'urs  iif  ti\L'n  to  di'.iw   jt  on  .•h"H'  '   * 

I       f Iff^rvmrnuf  '■•'<ix  'J       V'ift. 

3  iH^  la  «)iii  l<i  rMti-  b*-*  n  i-aii|*lit  in  ihr  lri«li  9r\  twrnlr*Avr  fr«l  ioof  ! 
~Ur  p   /li«r   .'.II. 

4  Mcf   «<  U\if'r^.,r,/,  JTl.     Ik.rl.i~.  f'lrtiir    .'i.T 
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If  we  consider  the  vast  toditticy  to  increase  of  the 
tribes,  ihal  where  a  tprreaMal  tmimal  gives  binh  to  a 
JBdividual,  a  marine  ope  p^riiapte  produces  a  vtilHon,  we 
conceive  that  if  no  elieck  hfm  provided  to  keep  their  nutnbt 
within  due  limits,  Ihcf  wovRw  fill  the  waters  »s  to  inieffo 
with  eacJi  other's  nnd  the'  geteral  welfare.  The  C^d-B 
alone,  which,  accunlitig  to  Le^tsenhoek  and  Laccpcde,'  pi 
duces  more  than  imm  miltion^ol'  eggs  in  one  yeur,  if  osith 
man,  nor  shark  jjm  ^ther  pfedai  fius  fish,  rq^e  it  Iheir  foc 
would  BO  lill  thi-  o'.'i MO  in  eonseiiiul  climates,  in  the  course 
nO  long  period  of  time,  that  -there  would  scareiy  be  space  A 
die  motions  or  Hfe  of  any  other  marine  nnimat:  ihe  BHiner'^ 
be  said  of  almost  all  tlt'e  misratory  fishes. ,  In  these  cirei 
■taticea  wo  see  the  reason  why  euc'h  enormous  monsters  w 
created  tbat'eotild  swallow  tbem  by  hundreds,  why  th«r  yai-, 
ing  mouth  and  thipat  were  planted  with  leelli  and  faogr^ 
dmbrent  descriptions,  fixed  arid  movable,  arranged  in  monjri 
feAfal  row  of  bristling  pt^ts,  aiid  \vliy  this  iremcndotn  am 
.  has  been  miu|ered  in  Uw  mouth  of  animals  of  such  never^att 
voracity,  anrof  nich  unmitigated  (-ruetiy  nnd  ternclly. 

BtiU  though  the  scene  is  one  of  blood  and  slaughter,  yet  Bi 
ifboM  ieeABS  mercies  are  over  all  his  works,  has  filled  tlA 
CWaiores  ezpbied  toit  for  their  lot.  Cold-blooded  nnimakat 
I  lately  obsprrad,  do  not  suffer  from  the  various  dismemW' 
ments  to  which  iheir  situation  exposes  them,  like  iHosc  of  i 
higher  and  warmer  temperature,  whence  we  may  coBchdh 
that  great  pain  and  anguish  are  not  felt  by  them. 

Another  function  of  these  tremendous  animals  is  to  dnwr 
all  carcasses,  which,  from  whatever  cause,  are  floating,  id  lb* 
water,  thus  they  act  the  same  part  in  disinfecting  anopari^ 
iog  the  ocean,  that  the  hyienas  and  vultures,  their  tetnsm' 
analogues,  and  other  animals  do,  upon  earth. 

Another  lesson  may  be  learned  from  the  existence  of  ihw 
terrible  monsters ;  for  if  God  fitted  them  to  devour,  he  fitui 
them  also  to  instruct.  The  existence  of  creatures  so  evil,ad 
such  relentless  destroyers  of  his  works  in  the  material  vnM, 
teach  us  that  there  are  probably  analogous  beings  in  the  tgn^ 
tual  world;and  what  occasion  we  have  for  watchfulness,  to» 
ewe  their  destructive  fury. 

There  is  nothing  more  remarkable  in  the  Class  we  areca*- 
videring  than  the  infinite  variety  and  singularity  of  tbefigtsti 
and  shapes  of  fishes.  It  has  been  thought  that  the  oeea 
tains  representatives  of  every  terrestrial  and  a&rial  lonn. 
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tliis  )«•  it  may  be  asserted  that  the  forms  of  fishes  arc 
I  siii<^ular  ami  vxtraurdiiiary*  more  grotesf|ue,  and  mon- 
strous, than  iIhisu  nt' any  other  department  of  tlie  animal  khg^. 
doai ;  (lut  <>n  this  suhjoct  1  need  not  enlarge. 

Haviii;T  iii;u]<«  th«-M:  Lf<'ii('rnl  remarks  i]|i<in  fishes,  I  shall 
neit  say  stunethin;;  un  liii-ir  Ciiissifii-atiuu.  Of  nil  ihc  Classes 
of  anirnaU,  I  hut  «>t'  t'lMhes.  as  Haron  ( 'uvier  ob.M.*rve.s,  is  the  must 
difficult  tii  liivido  into  ()iii<-rs.  Linm*  eun^iideri'd  what  have 
been  uiiually  denofniuaftti  i'tirti/iti^inutis  Fi^ihrs^  as  forming  u 
wctjon  of  his  .Imjtiufiitius:^  Iml  thu  former  iliuiitrious  naturalist 
has  %erv  itidiennHlv  arnnL'i'd  them  with  llie  fishes.  it*hthv«d- 
ogist!!  in  ^eiH'ral  nirrfi;  with  ( 'uvicr  in  diiidin^  this  Class  into 
two  Suh-^.'laiiseb — \i/..  Uss'tins,  in  whieh  iImt  skeleton  is  /«o/<y 
t.ond  fonncti  ••!  Ixiriv  fif'i' s :  .nnl  CartUui^iutattSf  in  which  it  is 

tmrtilauinnHs  and  l<'inicil  i>f  i-:tl<'areous  isniius.     I«ace|ii'dc,  the  * 

most  fMiiMient  of  iniMiiTii  i<-|iih\f|MMi.sts,  has  ohstTvrd  that  there  ^ 

strikini;  re^^ernlilaiii-i'  **r  aiinlo^^y  Ix'twei'n  certain  |)oints  of 
e  two  Sub-r]usM<«i,  III  w)i.'-li  he  lias  ;;iveii  a  table  drawn  up 
la  a  dtHible  series  which  1  >hall  here  subjuin.       •. 
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(•mairnltranrKm§.  Canliii,  Mur^nm,  O^it. 

MflM.  i'Uurvnectta. 

S^hImm.         ..•.-■.•.....  y.**n. 

S^mffmitthy$.  ■     -  t'latulana. 
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t.*ii\i»  r  a'-"  p'lriMik-.  wi*!i  p-<j«-«l  U>  tli*'  animals  of  the  pr**- 
•--M  t  "i.i--,  that  ili'V  !' rin  iw-idi^MiP  t  >■;/•>.•  whifh  in  anoth'T 
J 'j.-i;  l|.-  <;i\  ^,  ••:iiiiii»t  i  •:  !■  li*  '!•  I'  il  ii"*  I  itlicr  sii|)eiior  or  iiile- 
rK-r  ti*  fjuh  'itlMT. 

M.ifi\  1!'  ri'":.i  *'\  ill'"  <  ;ifti!i:.»m.-;iiiN,  lie  thinks,  approach  thr 
Iti  ;-ti.»*  •  .  -''rn- 1  :i:Ts  ..|  :!.i  .r  i.j  j:iM/ii!iMn.  whilst  it  is  almost 
d*i^j'*>:?-.i  wlit*it«r  •-^lur^  d«  i:"l  l.»-l'ni»  t-  the  Invertebraf  ••'*.• 
H*:  hi«  iri.ni-  !.••  rrjj.ark  w  .'!i  I'*-;  •  •■!  t"  til'*  r'«niH'xi»»ii  i-f  the 
"jf-in-f  witli  li.»-  :j1m»\i- t  1  :-N :  i|..i'.itii  l:;*;  t!iirtrt:nth  Faiiiily 
'•■*a«  »•*?«!  ft"  i,-!i.  - 'jial  li:ivi- :i1a.i\  >.   'n:,.-  Ivtlic  iiameol"  A">^/«:;- 

''•<7J.'  fp'rii  t!i'-  r !j!i!:i!i''  wliii  h  *  .■■\  txhibit  to  that  animal. 

arid  trom  ih'ir  juil'-ral  tin^  ;.-'iri  nj  tIp-  af'|H'araii<e  of  Irjv* 
The  f|i'.-f-ied  ot  i'lie  ^etiiia'  rL'><.-:ni'lij  a  M\  with  a  lizard  i>ii  it< 

I      .%««rrf.  -.*     //'/'I'    Iniin.  11.  j-j;- 
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CHAPTER  XXI. 


Functioiu  and  AitiMcts.    Fithet. 

TeA  aDUtiKb  we  have  hitherto  considered  have  been  <lei0- 
tote  of  an  iatenial  jointed  vertebral  column,  and  its  bony  ip- 
pendagaa;  and  though  some,  ak  the  Cephalopoda,  aod  (one 
llnga,*  haVe  a  kind  of  iDtemal  bono,  and  io  one  Order  of  Po- 
lypes* the  axil  is  sometimes  articulated,  yet  these,  cspcciBDy 
in  the  latter  uatanee,  merely  indicate  an  niialogical  relatiaii 
bat  no  a&iity>  In  none  orthoseinslanccsls  ihia  intenialbont 
perforated  for  the  passa^  of  a  spinal  marrow,  a!i  iu  a  rial 
vertebratad  column;  yte  now,  however,  enter  tlmt  cupemt 
•ectioo  of  the  animal  kingdom,  the  individuals  bclongiRg  Is 
which,  with  scarcely  any  exception,  are  built  upon  the  colum 
u)  question,  incanng  a  spinal  marrow,  and  terminated  at  id 
upper  extremity  by  a  bwiy  casket,  calculated  lo  contain  and 
protect  the  most  precious  and  wonderful  of  nil  material  sub- 
stances, the  cerebral  pulp,  by  which  the  organs  of  sense  ps^ 
ceive;  the  will  moves  the  members;  the  mind  govem*  the 
outward  frame;  and,  in  the  king  of  animals,  an  immortal  if*- 
rit,  ia  enabled  to  seek  and  secure  a  higher  destiny. 

■Vhis  change  in  the  structure  of  animals  was  rendered  n^ 
cesgaryby  an  increase  in  their  bulk;  for  though  there  are  mm 
of  the  invertebrated  Sub-kingdom,  as  the  nxed  Polypes  tai 
Be\-eraloftheCephalopods,  that  are  of  as  large  dimensioni^sal 
a  few  of  the  vcrtebrated,  as  the  humming  birds,*  and  the  bs^ 
vest  mouse,*  that  are  not  so  large  as  some  insects ;  yet  the  g^ 
nerality  of  those  distinguished  by  a  vertebral  column  fiinn  ■ 
striking  contrast,  as  to  magnitude,  with  those  that  are  ooL 
Besides  this,  as  these  animals,  by  ihe  will  of  their  Creator,WBB 
to  be  endowed  as  they  ascended  in  the  scale,  with  giadialf 
increasing  intellectual  faculties,  it  was  necessary  that  the  priih 
cipal  seat  of  those  faculties  should  be  differently  organiiea.  A 
diiTerent  organ  of  respiration  also,  as  well  as  of  circulation,  in  tlv 
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irre&t  body  of  >'ciichrate9,  rcf|uircd  an  internal  cavity  defended 
Irom  x\yc  cffcrts  of  pressure. 

Ilaviii:;  oreiniseti  these  general  observations,  we  are  next  to 
ronsitk-r  what  animals  fi>rtii  tfie  Imsis  cif  xUv  vftr-hratrd  Sub- 
kinsrdorn.  Most  nioierii  /ofilntrists  n|>|«iriir  tn  Ih*  ot't opinion  that 
the  Fishes  o<!(*ii|)y  this  |Hisiti(in.  and.  taking  all  t*ircuinstanccfl 
intci  consideration,  this  seen  is  the  station  assJL'nrd  to  thrni  by 
their  C'p.'ntor ;  still  there  are  rharactcrs  in  sorno  «»t*  the  Rrpfiles 
ihat  se4*ni  to  roniMTt  thoin  more  iininrdintely  with  th«*  Insrets, 
The  metamorphosis,  iiartinilarly  ot'tlie  Batraeliian  l>nier.  are 
of  this  des^rription:  as  is  likewise  the  carapace,  or  shell  of  the 
Chclonians,  of  whir*h  the  vertebral  coliunn  ami  rilw  form  the 
boffis.  Thr^se  extrao^dina^^*  animals.  tJH:  ha*:'  ami  the  lam- 
prey/  half  worms  ami  halt  fish,  by  means  «>f  the  |i.*eeh.  evi- 
dently ronne<:t  th«.*  Fis^hes  with  the  Annelidans.'  Perhaps  those 
butterflies  of  the  orean.  the  tlyinir  fishes.*  with  their  painted 
wing- fins  with  bran<*hin>;  rays,  may  bxik  towards  the  Lrpiiinp' 
tern  amontfst  Inserts,  but  there  is  tio  diret*t  connection  at  pre- 
sent discovered  between  the  twu  Classes. 

The  rharttcters  of  the  Class  of  Fishes  are — /Wy  with  a  ver- 
tebral cfilunin,rovereii  with  .tf«/*y,  ami  moved  hy  fins,  Jiespi- 
rmikm  bv  pemanont  *:i/is,  llart  with  Oiily  one  anrivk  and 
one  rrnmclrr^fi0Hl  p-tl,  ruM.  •  ^ 

Fbbes  are  didtinLnii«t|i«-d  t'roni  thi'ntlier  vcrtebnited  animML  t 
Cfpccially  birds  ami  l>t*a«iT^.  by  tliejr  motie  i*\'  vspinUif^'i*  th^ 
/air*^  bn*nthiiic  tht*  atii>o«i|iticrii'  air.  are  f(irnt*.hfd  witli  fnnps. 
wfaieh  r**re I ve  that  rlf'nt'nt,  nwi'i-ti:!!*'  thf  bliuMJ,  and  ai^aiii 
expel  it  in  a  ditlereut  siai<*:  wlnl'-  iIm  ^'rwr.  which  tnu^de- 
c«jnif*»s«!  the  water  tor  irHj»iran"ii.  bi«  ailir  l-y  niean#  of  jPBb, 
fourvi  aN<>  in  many  i:ivcrtel>ratt-<i :  tli('«-  np-  ii*<^i).ill\  hiiijRpoint- 
cd  plai*-^,  di4]N>scii  liki*  the  pli]itiiil''<  oi  ;i  t*  atlier.jpr  tti'th  of  a 
mmb.  m  fishes  attarlieii  ti»  Umv  ir  eartihi'jirinAf^iws :  f*a«*h 
i>f  th«"ii.  nrrnniih!;  to  Cnvii-r.  ei»v»ivii  l»y  a  lissuir  of  irinume- 
rakde  b!'»'Nl-vesM'U  :  hiit.  aernnlini!  t'l  Mr.  Vircv.*  bavin?  a 
miitute  v*-iri  ami  itrltTV.  In  thf  (jitl  of  a  e<Ki-tish.  which  I 
hav»r  vi*X  I'xninimil  umltT  a  mi«'p"»eopi',  n  vein  nml  artery 
tr.i%«*r««'  ea<'h  f'liite  |Mn<jituditial)y  at  tlie  niari;in,  whirh  appear 
l«i  \fr  fi'-i  tin.'ilei).  at  nifhr  ani;l«'s  on  «>:ich  side.  iq|h  innuHR^ra- 
hlr  fii'.n'jfe  branehf*s.  and  rr^tMiible.  in  this  n'si-oct,  the  gills  of 
i  'ruitBf'eans.*     Thus  tln^  b|iH.id  is  oxyi^enated  by  tin:  air  jnixed 
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iriAl  dn  mtVi  and  oan-icd  to  the  heart,  whence  it  is  dislri- 
|m^  totbe  wbole  bodr.  Solbat  the  aerated  water  pri>dDc«s 
tba  miw  ofiaCt  Qpoa^  blood  ia  the  branchial  vessels,  as  tlie 
akdoMv^poDtlMt  ID  our  lungs.  ._ 

'We  imrtr,'hy  atpmeoce,  now  soon  an  animal  thai  breathin 

.  by  layPt  if  it  ranuutw  only  a  few  minutes  under  water,  and  i 
cat  of  mm  nil  conununication  with  ttie  almosphci-e,  is  su" 
calsd  and  diea;  sod  that  all  aquatic  animals  thai  have 
ailli^  qr  aomathing  aoalngous,  as  all  the  'n-aler-bcollei, 
unrei  of  gnats,  &ic.,  are  obliged,  at  certain  intervals,  lo  aa 
tlwaiirftca  fin*  reipiralion.  Whence  we  may  learn  whuta 
adiniwble  cootiiTaoce  of  Divine  Wisdom  is  here  prcscnlud  t 
Ua,^lo  enable.  tl»  iofioite  host  of  fishes  to  breathe  as  casil;  ' 
the  water  aa . we  do  in  the  air. 

.  Wh«i  m  nun  up  all  the  diagnostics  of  the  Class  wc  a 
OODtidemi^  we  can  trace,  at  every  step,  so  that,  almost,  b 
tkatntna  wiaa  ret^d.  Infinite  power  in  the  construclion,  Infiniki 
Wiadom  in  toe  contrivance  and  adaptations,  and  Infinite  Goc>4i 
MM  in  the  end  and  object  of  all  the  various  physical  taiq 
abdall  the  structtms  and  organizations  by  which  theyaH 

.  aererallv  eiaspled,  which  strike  the  reikcting  v'lid  ld    ' 
fAoboMiyaa.    What  dae  could  have  peopled  Uie  waters, 


UM  air,  with  aaet  of  b<n^  so  perfectly  and  bcau^uUj-  in  coob 
'th  each,  other,  ^  the  fishes  and  thelPttk^'Sprai^ 
ly  from  the  same  element,  ihcy  each  m<)ve,  as  it  mn, 

ocean  of  tbeir  own,  and  by  the  aid  of  similar,  though 

not  the  4hme,  means.  The  grosser  element  ificy  inlmbit,  re- 
quired a  different  set  of  organs  to  defend,  to  propel  and  guid^ 
audto  sink  and  elevate  the  fish,  from  what  were  lequisile  to 
Qlflpt  tba  lame  purposes  for  the  Inrd,  which  movea  in  a  rarer 
aba  |N^r  medium;  yet  as  both  were^Iuiii  mediums. 


of  the  same  elements,  though  differently  combined ;  analosoa 
,  organs,  thol^  differing  in  substance,  structure,  and  numoff, 
were  required.  For  what  difference  is  there  between  swin- 
miug  and  flying,  except  the  element  in  which  these  motiot* 
take  [dace  ?  The  fish  may  be  said  to  jty  in  the  water,  and  tbt 
bird  to  twim  in  the  air;  nut  perhaps  Ino  movements  of  tbs 
aquatic  animal  from  its  greater  flexibility  and  the  number  of 
its  motive  ornns,  is  more  graceful  and  elegant  than  tbowof 
theadrial.  flie/ealWsof  theooeare  analogous  to  thescalH 
of  tlu  other;  the  uaiin  to  the  pectoral ^iiu;  aodtheteilof 
both  vttfl  the  part  of  a  rudder,  by  which  each  stean  iudf 
through  the  waves  of  its  own  element 

One  distinctive  character  of  fishes  is  taken  from  the  tedu. 
that  com  and  protect  their  aofl  and  flexile  ibnna  fion  wfitj- 


Scales,  however^  are  not  peculiar  to  fisheM^  lincc  many  reptUeM^ 
as  tiw  Sauriaoa,  and  aomc  quadrupeds,  as  the  Panffoliii**  are 
amed  bv  them.  Scarcely  aiiy  species  of  fish  is  really  without 
them.  In  some,  upon  which  when  living  they  are  not  discover- 
able mder  a  microscope,  when  tlicv  are  dead«  and  tlie  skin  is 
dry*  scales  are  readily  detected  and  detached.  These  orsans 
vary  greatly  in  form:  sonietinies  they  resemble  sfnnes, at  oUiers 
they  are  tubercidated ;  but  most  commiinly  tliey  aie  plates, 
oAra  carioated,  and  varying  in  shape,  some  beinjL?  round,  others 
oval,  others  again  angular;  sometimes  also  they  are  finely  den- 
licutitod.  In  some  fish  they  aru  separated,  in  otiiers  thev 
louchv  often  so  as  to  form  togotlier  tlie  resemblance  of  n  beauti- 
fiil  piece  of  mosaic,  and  in  many  thev  are  imbricated."  In  those 
that  rarely  approach  the  shore,  anJ  are  ex|K>scd  only  to  slight 
friction,  tliey  are  fastened  by  a  smaller  |)ortion  of  their  circum- 
;  but  in  in-sliore  fiyhes  they  are  more  firmly  fixed,  and 
partly  by  the  epidermis,  wiiich,  in  those  that  live  and 
in  the  mud,  almost  entia*ly  eavelo|)es  them.     Some 

set  up  their  spines  like  ahedi^elKJg:  and  most,  wlien 
atarmed,  seem  to  have  the  |)ower  of  erecting  tlicm  more  or 

Uad  ve  the  means  of  ascertaining  the  situation  and  cir- 
of  every  individual,  we  should  find  that,  in  every 

the  &giva  and  connexion,  and  sulistance  of  the  scales, 
waa  mlail  qMbein.  A  pr(K>f  of  this  may  l)e  seen  in  those  fisl^ 
whose, integument  consists  uf  hard  s(*a]i*s.unit(Hl  together  solia 
to  form  a  tesselated  etiat  of  mail.  1  uilude  to  the  ihtracions^ 
whuse  oreans  of  locomotion  M*ein  not  rai<M)l:iieti  to  effi'et  their 
escape  wlien  fMirsued:  the  want  of  ji|it*tMJ.  however,  is  compen- 
sated by  a  covering  that  tfie  teeth  of  few  i>f  tiicir  enemies  can 
penetrate:  tl>e  same  remark  applies  to  tliose  fishes  that  cMf  in- 
date  themselves  into  a  ^Jf^Ur,'  in  s«>iiie  of  wiiich  the  fiMire  so 
miiMlte,  as  to  be  scarcely  dis4:(r\'eralile.  In  tliose  the  scaly 
wlien  erected,  assist  in  pre  vent  in;;   the  Aack  of  ene- 


I  have  given  a  detaile<l  accc»unt  of  the  fin 9  'if  fishes  on  a  for- 

Of'ca»i«>n.*     I  shall  tlierefire  here  oniv  consider  the  iinh 

of  uhieli  thev  are  the  or<rans,  au«i  their  theatre. 

Thuus^h  tiie  hints — if  \»e  c(»iisiiler  the  whole  atnH»s{>liere  of 

the  globe,  whet  her  ex|Hin4led  over  earth  or  >eu,a|  their  domain 

yiay  perha|m  have  a  wiiier  raii^e  tlian  the  fiikrs^  yet  wlien 

we  further  consider  that,  beoiih^^i  the  wlHileexlt^iit  of  the  ocean, 

aad  the  seas  in  coiuiexion  with  it.  w  ith  all  its  unfathomable 
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'■  d  abysses,  and  all  the  rivers  that  flow  into  it — all  ll* 

I  lile  hikes  also,  and  olher  stagnant  waters,  on  mooO' 

I  I  at  every  other  elevation,  that  the  earth's  surf&OS  , 

K  ^long  to  the  fishea.  and  compare  at  the  samo  tinw  J 

^^b  -est  depth  to  which  they  descend  with  the  grcuMat 

JP  which  birds  ascend,  we  may  copcludc  that,  with  t^ 

ts  extent,  their  habitable  world  may  be  nearly  coH»: 
•  phic  with  that  of  their  rivals  or  analogues. 

10  their  motions,  in  their  element,  birds  oC  the  moal  raj 
Btiu  unwearied  wing  must  yield  the  palm  to  them;  the 
to  the  shark,  and  the  swallow  to  the  herring  and  salmon. 
form  of  fishes,  generally  speaking,  is  particularly  calculated 
swifi  and  easy  motion ;  and  the  resistance  of  the  fluid  in  wfai 
they  move  seems  never  to  impede  their  progress.     While  bii 
thai  undertake  long  (lights  arc  often  obliged  to  alight  Uj 
vessels  for  some  rest  and  renovation  of  strength,  fishes  not 
seem  exhausted  by  fatigue,  and  to  require  no  respite  or  re] 
,     Bharks  have  been  known  to  keep  pace  with  ships  durine 
voyages;  and,  like  dogs,  they  will  sport  round  vessels  gomg. 
several  knots  an  hour,  as  if  they  have  plenty  of  spare  fbrcfc' 
Thethuniiy  darts  with  the  rapidity  of  an  Brrow,*Qnd  the  hw 
ring  goes  at  the  rate  of  sixteen  miles  per  hour.     But  thoii^ 
many  fishes  thus  pursue  an  unwearied  course  i^t^ut  atij"  i«h 
t^als  of  repose,  yet  th^e  are  some  that  oilen  ^rpcar  lo  sleefL^ 
TWlaling  its  natatory  vesicle,  our  fresh  watfer  shark,  tt^  pike, 
in  the  h^at  of  the  day,  rises  nearly  to  the  surface,  and  there 
remains  perfectly  motionless  and  apparently  asleep:  at  this 
time  he  is  easily  snared,  by  passing  a  running  noose  cdnlt 
OT^his^ail,  and  by  a  sudden  jerk  bringing  him  on  ahon. 
:^i^ye  of  fishea  is  like  that  of  the  higher  animals,  but  oft 
subsfcKe  that  makes  the  access  of  the  water  to  it  no  laon 
trouble  so  m^^an  that  of  the  liirto  terrestrial  animals^    Gm^ 
•  rally  speakflf,  it  is  protected  by  no  eyelid  or'nictitant  mofr 
brane.     One  genus,  however,  removed  from  the  gotnes,'  bB 
. the ^/ormer;  and  a  species  of  bodian,'  from  the  equatorial 'mu, 
Kbs  a  moveable  membranous  valve  above  each  eye,  with  whlA 
at  will,  it  can  cover  it,  that  seems  analogous  to  the  laOtr- 
The  eye  of  the  eel,  and  other  serpenliform  fishes,  which  «n 
usually  buriefl&nd  move  about  in  the  mud,  is  covered,  throogft 
the  provident  care  of  their  Creator,  by  an  immoveable  mem- 
bran^  and  in  several  species  the  organ  can  be  withdrawn  lo 
^e  bottom  of  the  socket,  and  even  concealed,  in  part,  tuKkr 
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its  margin.  But  the  most  singular  kind  of  eye  in  the  Clau, 
•ad  that  in  which  the  forethought  of  the  Deity  is  most  ronspi- 
cuousv  is  that  of  the  Jnahieps,  a  viviparous  fish,  inhabiting  tlie 
riven  of  Surinam,  and  rnlicil  by  the  natives  \he  fowr^f/rd  6b\u 
If  the  cornea  of  this  cva  Im  examined  attentively  it  will  be 
fcund  that  it  is  divided  into  tMo  c(|ual  |>ortion.s  earh  fnrming 

Crt  of  an  imiividual  sphere,  placeii  one  alMnc  and  the  other 
low,  and  uniteil  hy  a  little  narrow  meniliranous  l>nt  not  dia- 
phanous, band,  wliirli  \h  nearly  horizontal  when  the  tish  is  in 
lU  natural  |iusition  :  if  tfie  lower  |Mirtion  l)e  examined,  a  rather 
lartie  iris  and  i»npil  will  U*  sei'ii,  with  a  i.-rystnlline  hunmur 
oiMier  it,  and  a  sitnilar  i»m*  with  a  still  larger  pupil  in  the  up|)er 
portioii.  The  object  of  Hivine  Wisilorn  in  this  tuifmrnlleled 
ftmcture,  if  we  may  conjcrtnre  from  the  rirrumstanreii  of  the 
anifnal.  is  to  enable  it  to  s(*e  n<*ar  ami  distant  objerl!*  iit  the 
saiiH!  tirnc — the  little  worms  U*low  it  that  form  its  TotmI,  with 
one  pupil  and  irm.  and  the  ^^(*at  fislu's  above  it  or  at  a  distance. 
which  it  may  fuid  it  ex|<.>dient  to  ^uard  against,  with  the 
ccbcr. 

The  senses  of  smell  ami  htMrinir  have  no  external  avenue 
M  fishes.  The  former  is  the  most  acute  of  all  their  senses. 
Lacepcdc  says  it  may  l>e  called  tlitrir  real  eye,  since  by  it  they 
can  discover  their  prey  or  their  enemies  at  an  immense  dis- 
tance; they  aredirecteil  by  it  in  the  thickest  darkness,  and  the 
BBMt  apitatod  waves,  'i'lic  orirans  of  this  sense*  are  lietween 
the  eyes.  The  extent  of  tlxr  mcinbrancs  on  ubich  the  olfac- 
inry  iier^'cs  expand,  in  a  shark  i\\cnty-ti\e  tirt  long,  is  calcu- 
lated to  be  twelve  or  thir!(>«>n  sipianr  feet. 

The  Ufth  of  fishes  iuav  Ik;  (li\i«ird  in(i»  tfie  same  kinds  nff 
ihnso  of  (piatirnfieds :  tlxv  have  tlit-ir  laniary.  in<*isive,  and 
molarv  lei'th  ;  thevarc  ditl«*rt'(itlv  disiribiitetl.  acconlinff  to  the 
species  and  niiNle  ot  litr:  som*'  arr  almost  immovably  fixed  in 
booy  jwjrkfts,  otinrrs  in  niciTii<raii<»i]s  capsules,  liy  which  n)euns 
they  can  l»e  ricvalcil  i-r  clcjiif^i^TiJ  at  tfie  will  of  the  nniii>al. 
Thf*v  not  otilv  have  ot'tfn  mativ  ro>\s  of  ti*i-th  in  their  mt'Uth. 
btit  e\<'n  thnr  )>:il:iic,  tln-ir  tfir<*at.  aii«l  tlieir  lotiirne  are  s«i:iie- 
ti:i<C4  tbu<«  ariii*'*!.'  AihI  tiu^  a<'(*iiinni:iTion  ot  teeth  is  n«»t 
iv^nniK.' i  t«»  til'"  lirrcr^l  ij.i»fi^t«'i ^  ot  ilif  ijffj'.  but  cicn  mijuc 
^*rb.\-r'»i.'»  f.»»ii«'s  ha\.'  m-\'  imI  r.iws  it  niolarv  lit-Jii.  An  iij- 
•Tan*'*-  «*f '111'*  1^  alii'nlfil  i<y  a  iw  <>f  ^ninr  iiiiKnoWM  fi^^li.  |  lt- 
hat'*  a  >d'iri'ian,  in  mv  i  •■*••. *^i"n.  in  \\|ii«*li  tlit-n-  an-  m\  r<  \\ «« 

•  if  *iii},  tf  t:tb.  the  antrriiT  •  •!;•■'*  !••  uij  ^oiirt- \\  li.it  runi'-al.    Thi** 

*  -.«  <■..•-:.  wu-*  lound  on  tlii- >lp»rr  o!  oin-  i-l  tin.  liii,'j>  m  (.  :;ii:uia, 

1    Vis.t.  Mil.  1 1.  :< 
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fbmiken  in  ons  of  themwU  onai,  in  ihe  wKMioflSMmk^TIm 
irmical  lepta  ara  membranonSv  and  wo  clote  to 
tii6^  appear  to  tooek  It  ii-  by  ttiii  vast  quadi 
whichaonetimet  in  these  animals  is  calcnial 
handled  and  twenty-three  square  feet  of  surfaotrtbat*' 
gtte  socii  violent  shocks.  lilr.  Nicholson  thought  ^laf  the  ^ 
noius  could  act  as  a  battery  of  1,125  square  feet .  Htt 
says,  that  its  oalvanic  electricity  produces  a  ssosiatiott'  nfetah 
imght  be  called  fp^q^fca/iydiflkrent  firom  that  which'  As flOi^ 
ductor  of  afi  electric  machine,  or  the  Leyden  phiab  or  AajAs 
of  Yolta,  cause;  From  placing  his  two  feet  on  one  of  wis 
fishes,  jdst  taken  out  of  tlie  water,  he  received  a  sboek  tUM 
violent  and  alarming  than  ho  ever  experienced  from  ike^i^ 
charge  of  a  lar^  L«vdcn  jar;  and  for  the  rest  of  Am  6t»%t 
felt  an  acute  pain  in  his  knees^  and  almost  all  his  jwitb  Hsh 
c^  shock,  he  thinks,  if  the  animal  passed  over  the 
the  abdomen,  mi^ht  be  mortal  It  is  stated  that  when 
mal  is  touched  with  only  one  hand  the  shock  is  very  s^^; 
but  when  two  hands  are  applied  at  a  sufficient  distance^  •  shaik 
is  sometimes  given  so'  powerful  as  to  afiect  the  annaHfUi  a 
paralysis  for  many  years.  It  is  said  that  females,  under  Ap-'l^ 
fluence  of  a  nqrvous  fever,  are  noir  aficcted. 

Humboldt  gives  a  very  spirited  account  of  the  nump^sf 
taking  this  animal,-  which  is  done  bv  oompellinff  tweaty'tr 
thirty  wild  horses  and  mules  to  take  the  water.    The  InmaDS 
surround  the  basin  into  which  they  are  driven,  armed  withkHf 
canes,  or  harpoons;  some  mount  the  trees  whose  branches  bang 
over  the  water,  ail  endeavouring  by  their  cries  and  instruments 
to  keep  the  horses  from  escaping:  for  a  long  time  the  victory 
seems  doubtful,  or  to  incline  to  the  fishes.  The  mules,  disabm 
by  the  frequency  and  force  of  the  shocks,  disappear  under  the 
water;  and  some  horses,  in  spite  of  the  active  vigilance  of  the 
Indians,  gain  the  banks,  and  overcome  by  fatigue,  and  be 
numbed  by  the  shocks  they  have  encountered,  stretch  them- 
selves at  their  length  on  the  ground.     There  could  not,  says 
Humboldt,  be  a  finer  subject  for  a  painter ;  groups  of  Indiaoi 
surrounding  the  basin;  the  horses,  with  their  hair  on  end,  and 
terror  and  agony  in  their  eyes,  endeavouring  to  escape  the  tern* 
pest  that  has  overtaken  them;  the  eels,  yellowish  and  livid, 
looking  like  great  aquatic  serpents,  swimming  on  the  surface 
of  the  water  in  pursuit  of  their  enemy. 

In  a  few  minutes  two  horses  were  already  drowned:  the 
eel,  more  than  five  feet  long,  gliding  under  the  belly  of  the 
horse  or  mule,  made  a  discharge  of  its  electric  battery  on  the 
whole  extent,  attacking  at  the  same  instant  the  heart  and  the 
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▼iteenL  The  animalf ,  stupificd  by  tticsc  mpcutcd  thockt,  fall 
into  a  iirofouiid  Icthari^',  aiul,  licfirivcil  of  all  sense,  sink  under 
ilie  walcTy^whcn  the  other  horses  and  miilrsi  fmssin^  over  their 
bodicsv  the}'  are  soon  drowned.  The  Uymfutti  having  thus 
disrharaeci  their  acrrunnilalion  ol  the  electric  fluid,  now  lieconie 
harmless,  and  are  no  ionircr  dnradcti :  swimming  half  out  of 
the  water,  thcv  tlce  tVom  the  liorscs  instead  ot'  attarkini;  them ; 
and  if  thcv  enter  it  tlw;  «lav  attrr  the  hatlk*,  tlifv  arc  not  nm* 
krsled,  tor  llic<(e  fillies  rcijiiirt:  r(*|Nis4*  :in«l  (ilcnly  of  ft  tod  to 
enabk*  them  to  ai'cuinnlau:  a  sutiirjeiit  supply  of  their  galvanic 
ckrtririly.  It  is  {irMhrMe  that  (hey  ran  act  at  a  distance,  and 
that  tlieir  ele«*tric  Nh«M-k  ran  In?  «-f>iniiiuiiii*atefi  thr(>u;;h  a  thick 
nia^si  of  water.  Mr.  Wiiiirinis.  at  l'liiladel|iliia,and  Mr.  Kahl- 
berff,  at  Stuck  holm,  have  Imili  seen  ilicni  kill  from  far  living 
fifhei  which  tli(rv  \\i>!i4-d  to  di'voiir:  LarriM^dc  i^iixs  thcv  can 
do  Xliii  at  the  distance  ot'  sist  *  n  feet.  They  are  said  also  to 
emit  sparks. 

Ol  all  the  fif/Mn*tti  the  *hilrir  is  the  only  f!|iecirs  in  which 
the  natatory  vesicle  extrmls  liiUii  the  head  to  the  tail ;  it  is  in 
that  S|iccie4  of  the  c\tra<irdinary  leiii;th  of  two  feet  live  inches, 
and  one  inch  and  two  linc^  wide,  hut  the  «iian)«*ter  dimtnis)K'2i 
ffneatly  towartis  the  tail:  it  rc]N>^es  ufion  the  electric  organs. 
It  ha<  heen  asserlt^l  tli:it  this  ti^ti  isattracird  hv  the  ltiad.<«tone, 
and  that  by  contact  with  it  it  isiiij.rivril  «jf  its  tor]Hirilic  firtwers.* 

I:  M  siniruiar  tint  in  th>'  three  firiocipal  :iniiiialif  which  Pro- 
TKlence  ha^  >!i:n:ili/c(l  hy  this  wiMlertiiJ  ]  rti|crty.  the  or£rnii<i 
of  it  4honIii  diller  v>  mi:>'h.  I>'i{ii  in  their  ijiirulK-r,  siliiation*  aiMi 
otfier '-irciiinstancrN :  hi  it  .is  there  ap;i--irs  to  lie  little  other 
corni>'* '!:!•»  hetueen  them,  it  was  ii'iui>'l>  ^*i  to  accnuinHiiinte 
!he!n  til  the  nitMje  of  hte  :i!j<i  irnienLl  orLM:../..'iti>»n  of  the  fi^heA 
Sfi  pri\iieir»il. 

Tln-re  in  an'tihcr  l.itje  tl'»h.  ••!"  w  wvy  dilU-n'nt  trihe,  which 
rm»iia!»-'i  tlw  elei'tne  "ii'-^.  ::t  liiiiijiuj  iS«»  pn-y  within  its  reaeh, 
hv  dj*r?!Tri:jrii;  a  ltii-mt  iIi-ui*  hi  at  them.  It  lK.-lon:;»  to  :i 
C'-n:.*.*  the  *j-'i'ii*'i  III  wlijeh  ;ire  reiuarkiilile  for  the  sinL'ulariiy 
•  •f  tfw'.r  f«r:ii*.  tiif  hrill.:ir!''v  il  iheir  eiii..r;r«j,  and  the  \iva«-itv 
of  !h»  .r  iij«i\i-  j.i-.'ijs,  'J'hf  sj.ri-  .H  I  ;iliiiil  ■  til'  may  l>e  called 
t'v  ifi-^'i"t  .  irt»:ji  i|s  I'.iiiii  )i.  .11  '  jirmeij'.iliy  die-*,  and  other 
iriM-^-t^.i/^j'-eull',  t!iiiM*  th.it  ti'i  t|'i<  Ik!  aip;.itii-  jilaiilsand  plact-s. 

I       T"v      •- -i'    ..f    ?.   .'11  V ,    )'•..•■!■  I.  t        ■.!:■•    h-'.i  «    l«  I  ill! '\ 
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Thaae,  as  Sir  C.  Bell  relates,*  it,  a 
of  water. 

In  a  former  part  of  this  treatise  I  have  given  an  account  of 
those  American  Aslies,  which,  when  the  water  fails  ifftto  in  tha 
streams  they  inhabit,  by  means  of  a  moveable  organ,  lepn^  ' 
seating  the  first  ray  of  iJieir  pectoral  fin,"  are  enable!  to  Iravol 
over  land  in  search  of  one  whose  waters  are  not  cvaporaled>. 
An  analogous  fact  has  been  observed  in  China,  by  a  friend  and 
condexion  of  mine,*  who  paid  particular  atlention  to  cveiy> 
branch  of  zoology  when  in  the  East.  At  Canton  he  inrormed 
mc  there  is  a  tiaii  that  crosses  the  paddy  fields  from  one  credL 
toanolhcr,  oflenaquarlerofa  mile  asunder.  Tho  Chinese  told 
him  that  this  was  done  by  means  of  a  kind  of  leg. 

I  shall  close  this  history  of  Fislies  with  some  account  otiba 
tribe  to  which  \\\g  fishivg-froe*  belongs.  I  have  before  alluded 
to  their  connection  with  the  Reptiles:*  in  some  points  also  lljejr. 
look  to  the  rays  and  the  sharks.  The  allenualcd  tail  of  all,' 
and  the  enormous  swallow  of  others,'  oive  them  this  ream^ 
blauce,  especially  to  the  first,  so  that  the  French  call  x^trafJh 
ing-rays."  The  best  known  of  them  is  that  culled,  by  way  i^' 
eminence,  the  fisliing-frog.  This  is  a  large  fish,  Bometime^ 
seven  feet  long;  it  is  fouud  in  all  the  European  seas,  nod  B 
often  called  tlie  sea-devil.  "  This  fish,"  says  Laccpode,  "Jwr- 
ing  neither  defensive  arms  in  its  integuments,  nor  force  in  ilt 
limbs,  nor  celerity  in  swimming,  is,  in  spite  of  its  bulk,  con- 
strained to  have  recourse  to  slralajrom  to  procure  its  subsist- 
ence, and  to  confine  its  chase  to  ambuscades,  for  which  its 
conformation  in  other  respects  adapts  it.  It  plunges  itself  m 
the  inud,  covers  itself  with  sea-weed,  conceals  itself  amongst 
the  stones,  and  lets  no  part  of  it  be  perceived  but  the  extremity 
of  the  filaments  that  fringe  its  body,  which  it  agitates  in  dif- 
ferent directions,  so  as  to  make  them  appear  like  worms  or 
other  baits.  The  fishes,  attracted  by  this  apparent  prey,  ap- 
proach, and  are  absorbed  by  a  single  movement  of  the  fishing- 
firog,  and  swallowed  by  his  enormous  throat,  where  they  are 
retained  by  the  innumerable  teclh  with  which  it  is  armed. 
Another  animal  of  this  tribe  is  furnished  only  with  a  single 
bait,  just  above  the  mouth.' 

We  see  by  this  singular  contrivance  that  fertility  of  expedi- 

FuTi  XII.  Fio.  2. 
Lopkiut  Facatar. 
FUTE  XIII.  Fio.  1,1 
Rait  pititrttti. 
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cot  by  which  the  Beneficence,  and  Wiiklom,  and  Power  4f  the 
Creatnr  have  remedied  tlie  sceniing  defixts  which  appear  inci- 
dent to  almost  every  animal  funn.  If  it  cannot  fiunue  and 
overtake  and  leizo  its  prey,  it  is  enabled,  as  in  the  case  of  the 
eiectric  fishegfihc Jit/s/icttfir,  and  the /f.«/r/;/;.';/rrf^j,  in  a  way  wo 
diould  not  e\|ject,  to  oiihuru  its  subsisleiicc ;  and,  while  it  is 
doing  this,  dischargin;;,  if  I  inuy  so  s;|>oak,  its  oinciai  duty,  and 
acting  that  |>art,  on  its  own  theatre,  by  which  it  best  cuntri- 
botes  to  the  general  wclfuie. 

Doubtless  the  infinite  rorriis  (^f  the  Class  we  are  considering, 
that  inhabit  the,  so  called,  element  of  water,  and  of  which  pro- 
bably wc  may  still  be  unaefjiiainted  with  a  very  large  propor- 
tion,'all  bear  the  same  relation  to  each  other,  and  areorgan- 
oed  with  a  view  to  a  Minilar  action  ii|H>n  each  otiier,  that  we 
see  lakes  |>lace  u|>on  the  earth.  There  are  (iredaccous  fishes 
to  koc|>  the  a-juatic  [lopulaiion  of  every  des(Ti|>tion  within  due 
limits;  tliere  are  others  wlmse  oilire  it  is  to  n*move  nuisances 
arising  from  putrest.*cnt  sub.siances,  wliether  animal  or  vegeta- 
ble: and  lastlv,  there  are  others  which,  like  our  herds  and 
flocks,  are  ficacetul  aiul  gregarious,  ami  jt^razo  the  lierbagc  of 
sea-weeds  that  cover  the  <»<.ean*s  lietl.  All  these,  in  their  sev* 
era]  stations,  and  by  ih(*ir  several  o|>crations,  glorify  their  Al- 
migbty  Author  by  i'ultilling  his  will. 
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Auic(iimj  and  hstincti.    Reptile$. 

.  Iir  the  "whole  sphere  of  aQinnals,  there  are  noneb  AtVftM 
tiie  earliest  ages  have  been  more  abhorred  atid  abomimf  iwi^  mI 
more  repudiated  as  unclean  and  hateful  creatureib  tbM  As 
majority  of  the  class  we  are  next  to  enter  upon^ — ikaX  ^lli^ 
tUe$.  une  Order^  of  them,  indeed,  consisting  of  the  .linvi 
and  tortoises,  and  some  individuals  belonging  to  anothei^Aij^ 
exempted  from  this  sentence,  and  are  regarded  with 


vourable  eyes;  but  the  rest  either  disgusts  us  by  their  MpMtbW 
terrify  us  by  their  supposed  or  real  powers  of  injury. 

In  Scripture, the'f 07^penl;  the  larger  Sawrians,  uud&t^ 
names  of  the  dragon  and  leviathan;  BndfirogM  are  etoflajwim 
ffjrmbols  of  tl^e  evil  spirit,  of  tyrants  and  persecutors, -aoA^sCAl 
false  prophets  that  incite  them.*  >  .1  - 

Yet  these  animals  exhibit  several  extraordinary  ohaiibAlB 
and  qualities.  They  are  endued  with  a  decree  of  vivacieu—isi 
that  no  others  possess,  they  can  endure  dismemberments  and 
privations  which  would  expel  the  vital  principal  from  any  crea- 
ture in  existence.exr.ept  themselves.  Their  life  is  not  so  con- 
centrated in  the  brain,  which  with  them  is  extremely  minute 
but  seems  more  expanded  over  the  whole  of  their  nervous  sys- 
tem :  take  out  their  brain  or  their  heart,  and  cut  of  their  head, 
yet  they  can  still  move,  and  the  heart  will  even  beat  many 
hours  after  extraction;  it  is  also  stated  that  they  can  live  with- 
out food  for  months,  and  even  years.* 

But  though  gifted  by  their  Creator  with  such  a  tenacity  of 
^?/fe>  yet  is  that  life  often  raised  a  very  few  degrees  above  death. 
Many  of  them  select  for  their  retreats  damp  and  gloomy  caf- 
erns  and  vaults,  shut  out  from  the  access  of  the  light  and  air. 
In  allusion  to  this  circumstance,  Babylon,  the  imperial  city, 
she,  who  in  ancient  times  subjected  the  eastera  world  to  her 

1  The  Chelonian$, 

2  The  Gecko^  Monitor,  ChamcBleon,  &,c.  amongst  the  Sauriant. 

3  Job,  xli.  34;  Psl.  xxvii.  1  ;  Ezek.  xxv.  3 ;  Rev,  xx.  2,  xvi.  13. 

4  Cuv.  Rign,  An,  ii.  1.  8.    Lacep.  Quad,  Ovipar.  I  20. 
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•|i»fiiinati4»n.  wns  forewarned  that  slie  should  hrcame  hcnjiMf  and 

*i  tiu'^ntms-phici'fnr  (lru;;iiiis.' 

\Vlit*(ticr  the  ninny  instance's  that  have  br^*n  rccordccl  in 
•iii!cri:iit  Cfiuiitries,  ol  tua*ls  found  inrurcerated  alive  in  blocks 
•*i  »iiine  iir  iniirhle.nr  in  trnnksot  trees,  are  all  tu  Ik:  arcountcd 
I'lff  liv  TiUpiMisini;  a  want  nt'  aiiiirate  ohbervntion  ot'  the  con- 
•-f>inilai;t  nrruniMant'o  in  iIimsl*  that  w  itnesx'd  their  4iis(*ovcry, 
I  wdl  iH»t  take  U[i<Mi  nx*  lu  s.iy :  hnt  they  are  so  nmnerous,  as 
Ifi  |i.'a\e  sonte  (loiidt  u\^ti\  the  mind  whether  s«jme  i*(  these 
•Tcature.H  mav  not  have  U'cn  a«'cidentallv  interred  alive,  as  it 
iften*»  when  in  a  torpid  state,  and  runtinued  so,  till,  their  gni\'c 
lieini;  n|H;nt*d,  an«l  the  air  aiiinltted  to  their  Inn^H  a^ain,  tlieir 
vital  lunrliuns  have  lieen  re>tiined,  to  the  nstoni^hnient  of  those 
who  witiK'^sed  the  seeininL'  ntiraele.  Thouirh  so  1:1  veu  to 
withdraw  themselves  into  dark  and  distrnal  retreats,  yet  many 
of  tlicni  are  fond  also  of  ha*«kin^  in  the  sund>earn,  {Kirticularly 
the  seriiirnts  and  tire  li/ard>. 

ZotAn*^\n\i  strcm  not  e\en  yet  fully  to  fiavc  made  up  their 

nufids  With  reirard  to  the  cJassifiratiun  of  Rrptih-s.      Linne 

placeil  them  in  the  same  ('|;i<.«i-  with  the  Ctirti/a^ituitis  Fishes, 

of  nhieh  tliey  form  his  first  and  seeunti  ihdvrs:  but  sulisequcnt 

AoologisLv,  with  ijreat  |ro|»riety.have  L'enera  I  ly  considered  them 

as  iormin'^  a  (Mass  hy  then i>4.* Ives,  under  their  nrimeval  name 

of  Reptdes.     This  (lass  M.  IffonLMiiart  divided  into  /our  Or- 

tiers,  V i z.  ( 'hrhn ia m > ,  Sn u ritius,  (fp h idia ns  and  Hatrachians : 

aimI  Itaron  Tuvjer  ha^  followed  tlti^  arratiL^'ment  in  his  Ri^c 

Jmimai.     Latr«*ilte.  afio|>tiiii;  the  (iroiip.  \\:\<  di\ided  it  into  tuxf 

ria^9>.*«.  It'  ptih's  and  .lmi»hthmus.     The  K'-jitiies  lio  considers 

as  forming  two  ^uh-t  ,\is^'  s,  vi/.  ri;/#fyi/ffifrM.  containing  tlie 

Ckr/tftiiiihjt^  an«l  Vrun'lil* s,  and  ^tfutniv-^n^  «*«>ntainin{;  the  re- 

mainin:;  >tifiri»tns  and  the  ttjthi'imns.     ilis  se<*ontl  Class,  the 

AmpkihinHf,  eon^i^itini;  of  tht.'  liutrtu  hi  tins  of  Hroni;niartt  with 

ihe  addition  i»f  th<*   l*n>fffis,  ^in  n,  \r,  hn  divides  into  two 

Tribes,  viz.  Ctiiiuriifninthiii,  or  tin'  prupt-r  hatrachians^  ami 

P^n  nnif'tiifti  hill,  or  tfnr   /'/•./•  us.    *»/;■*  /i,  ,ljrt*iiti,  iVc.        This 

cla««itV*'i'iori  !•<  adi'pted  hy  Mr.  i  irant.N-xet'pt  that  he  does  not 

Mibdjvid*:  the  KeptileK  into  two  Snl»-elassi*s:  and  I^itreille's 

two  Trif»*!s  of  Ainplnhian^  hi-  iiroperly  denominates  Ordf^rs. 

Thnt  lU'ptile^i.  in  the  lar;;i:r  sense  of  the  term,  form  a  na-- 
f«r<i/ (inHjp,  Wilt  lie  qenerrdly  admitted,  when  it  is  considered 
rhat  the  suiamnndfrs^  or  naked  ef'ts,  evidently  ronncct  the  Ua- 
trachians  with  the  Saurians,  and  were  formerly  considered  as 

1     Jrjw^.  !..  37.  3    Am^}hm, 

3     l/Ml«i«f«  tf/  «  ('omr$t  of  LteturtB,  Slc,  11 — 10. 
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»  kind  of  lixard ;  it  seems  to  me  therefore  more  consislcfit  wiA 
nature  to  consider  tlic  Reptiles  as  forming  a  ningle  Cln«& 

This  opiDion  has  received  strong  confirmation  from  a  ciN 
cuinslaocc  coinniwflicated  to  mo  by  my  kiud  friend  Mr.  Owei, 
well  known  uyone  of  our  most  eminent  comparative  analonotstft 
In  u  letter  received  from  liiin,  since  1  wrote  the  prccedios  putp 
graph,  in  reply  to  some  queries  1  had  addressed  to  mm.  In 
says, — "  1  lose  no  lime  in  replying  to  your  very  welcome  Ic*-, 
tor,  beeauso  I  have  a  slalernenl  to  make  which  justifie*  your 
disinclination  to  regard  ibcIieptiHa  of  Cuvicras  including  twt' 
distinct  Clawos.  Not  any  of  the  Bnimchia  hove  a  shgh  san^ 
clc;  for  though  the  venous  division  of  the  heart  has  a  Sitnpte, 
exterior,  il  is  in  reality  divided  internally  into  two  lefiamft.* 
auricles,  receiving  respectively,  the  one,  the  carbonized  blood 
of  the  genernl  syslem,  the  other  and  wuallcr,  the  nfirotod,  or 
vita),  blood  from  the  lungs.  This  I  have  fonnd  In  be  the  can 
successively  in  the  fixig  nnd  toad,  the  sakmandor  and  newt, 
Bod  lastly,  in  the  lowest  of  the  true  Amphibin.theSirpa  laetr- 
tina,  which  in  its  [>crsislent  e:ilenial  branchiK  comes  iic&re9(; 
J  apprcliend,  to  the  Pishes." 

iSy  this  statement  it  appears  that  those  characters,  whidi 
have  l>ecn  deemed  sullicient  to  warrant  the  di\'ision  of  Iba 
Reptiles  into  two  distinct  Classes,  exist  only  in  appeamncei 
I  snail  consider  them  therefore  as  forming  only  otic,  of  vhliA 
the  following  seem  to  constitute  the  principal  dmsnostics. 


Reptilia,     {Rrptiks.) 

Animal,  vcrtebratcti,  oviparous,  or  ovoviviparows.  RgS^f 
hatched  without  incubation. 

Heart,  really  biauriculate,  though  in  some  the  auricles  are 
not  externaUy  divided.    Blood,  red,  pailially  oxygenated,  cold. 

Brain,  very  small ;  viialilij,  in  some  »ii.'gi-cc,  independent  of 

it 

Intrfriiment,  various. 

As  the  two  Orders  into  which  tlie  Batracliians  of  Cuvier  are 
divided  by  Dr.  Grant,  difl'er  from  the  rest  of  the  Class  not  only 
in  theirrespiiatoryorfjans,  but  also  in  oilier  important  particu- 
lars, indicating  that  they  form  a  group  of  greater  value  than 
the  other  three  Cuvcrian  Orders,  1  shall  therefore  consider  the 
Class  of  Reptiles  as  further  divided  into  two  Suh-clrrsses,  which 
I  propose  to  denominate,  from  the  diflcrcncc  of  their  integu- 
ment, Malacoderma  and  Scleroderma. 

Sub-class  1. — Re^ililia  Malacodcnna.  (Soft-coated  Reptiles.) 
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ikmi,  with  (wo  auriclcj,  externally  timptev  but  iotemaliy  di- 
vided. InUgumenU  sofl,  naked.  iggMf  impregnated,  after  ex- 
inisaoo. 

Tbia  Sub-clojis  consists  of  the  two  orders  called,  by  Latrcille 
and  Dr.  Grant*  as  aUivo  stated,  Vaducibranckia  and  Perrnni' 
hranckia ;  but  cniisidcrin;:  tfie  Ueptiles  as  farming  a  single 
Cla«,  for  tbc  sake  of  <!uncinnity  of  nomenclature,  I  think  it 
would  be  better  to  restore  to  ihi:  first  their  old  name  of  tintra^ 
cUanx;  and,  us  the  animals  that  tbrm  tlie  second,  as  Cuvier 
observes,  arc  the  only  trut;  Jmjt/ubians^*  to  distinguish  them  by 
the  name  tliat  strictly  bclnni^s  to  thcni  alone. 

SulhclasM*Z, — IWptilia  ^i'h  rudvrma.  (llard-coated  Reptiles.) 
Hearty  with  tiro  auriclcH.  liktcirument^  hard,  oAcn  scaly.  Eggs^ 
impregnated  before  cxtrusit^n. 

Okdera. 

8t-s-riaM  1.  SrB-4Uknd. 

I.  Ampktl'UtnB.  X  (^mkid%mn», 

%  Batrmehiamt,  -1.  AirrMa«. 

5.  Chetonmma. 

Order  h — Amphibians.     (Siren^  Proteus^  JjrfJat^  &c.) 
Respiration^  double,  by  t;ill!i  in  the  water,  and  by  pulmonary 
es  in  the  air.     (r/7/jt,  |ierin:inent.     Ia*s;s,  *J — 4. 
Drder  2. — Hntrnchians,    (.Imphiuma^  Triton  or  Water*neu:t^ 

Salamander^  TiHid^  Frrn;,  iVc.) 

Respiration^  at  first  by  i:ills^  aiui  aftcruards  by  lungs,  GiUs^ 

temporary.     Ribs^  rudinicntal.     Ijc^s^  fuur.    Undergoes  a  wu- 

lOMlS, 


Order  3. — Ophidians.     (Snakes  and  Serpents.) 

Body,  covercil  with  scalt^s,  without  legs.  Ribs^  movable. 
•MmIA,  armed  with  teeth.     Cast  their  skin. 

Order  4. — Saurians.  (Two-fcKited  and  four-footed  Lizards, 
of  various  kinds;  CroctMiiies,  J/iigatt/rs,  A:c.) 

Body,  covered  with  scalts,  or  h«-aly  grains,  terminating  in  a 
iail*     Ribs,  moveable;  mouth,  armed  with  teeth.     Legs,  2 — I. 

Order  5. — Chfionians.     (Turtles  and  Tortoises.) 

Body,  protected  above  by  a  carapace,  or  shield,  formed  bv 
ibe  ribsy  and  bckiw  by  a  plastron,  or  dilated  sternum.  Mmtk, 
without  teeth.    Mandibles,  rostrilbnn.     Lrf^s  or  paddles,  four. 

Though  the  mMatacodrrm,  of  sutt-coated  Reptiles,  appear  the 

1     Bigmr.  Anim.  ii.  117. 
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legitimate  successor!  of  lhs.'Fishes,  yet  there  aie  some  olhen 
in  ihc  higher  Orilers  ihat  seem  to  lead  off  townrds  them  alto, 
for  the  Ophidians  and  jlpod  fitthes  evidently  lend  lounrds  each 
oilier.  1  ho  Ciecilia,  or  blind  serpent,  loo,  is  slmost  uiitauricu- 
latc,  nnd  has  only  some  tratinverse  rows  of  scales  between  ihc 
wrinkles  ofit^skin.' 

From  this  italemcnt,  it  seems  that  the  Class  of  Repltl«s  ic 
connected  with  the  Fishes,  not  by  those  at  ihe  lop  of  the  lal- 
tor  Citiss,  but  by  thoso  »t  its  base;  with  the  Osseana  by  thft 
Apods,  and  wiln  the  Carlila^nncans  by  the  Cyclostomci;  st» 
that  they  may  be  almost  regarded  as  forming  a  piiralk;)  lins 
whh  them,  instead  of  succeeding  ihem  in  ibo  same  series 
Even  lite  proper  Bntraehians  seem  to  tend  to  the  Chelomaut 
while  llic  Salnniuoders  look  to  the  Snurinns. 

The  great  body  of  the  Class  are  predaceous,  subsisting  mwq 
various  small  animals,  espc-ciaily  insects,  and  some  Ophi<liaos 
upon  largo  ones;  but  the  CJtr-hniaits  seem  principally  to  derive 
llieir  nutritncnt&om  marine  and  other  vegetables,  though  soma 
of  these  will  rf(fciur  Molluscans,  worms,  and  small  reptitej 
(he  lYitmyx  ferox  will  attack  and  muster  even  aquatic  birdt. 
{Juvier  says,  after  Catesby,  ihut  the  eommon  Igunna  subsisla 
up'in  fruit,  ^ain,  and  leaves.  Hom:  stales  that  it  lives  princt- 
pally  upon  insects;  nnd  that  it  of\en  descends  from. the  trees 
aflcr  earth-worms  and  small  reptiles,  which  it  swallows  whole.* 

Order  1. — TUcSircji, or  Miiil-i<.niana,  occ.apics  the  first  place  ■ 
in  this  Order,  and  seems  to  connect  with  the  Apod  and  Cyclos- 
tomous  Fishes,  from  which  it  is  distinguished  by  its  gilk  in 
three  tufts,  and  by  having  only  one  pair  of  legs.  It  appears 
to  be  an  animal  useful  (o  man,  since  it  is  stated  to  frequent 
marshes,  in  Carolina,  in  wliich  rice  is  cultivated,  where  it  sub- 
sisls  upon  earth-worms,  insects,  and  other  similar  noxious  crea- 
tures. 

But  of  all  the  animals  which  God  hath  created  to  work  his 
will,  as  far  as  Ihey  are  known  lo  us,  none  is  more  remarkable, 
both  for  its  situation  and  many  of  its  characters,  than  one  to 
which  I  have  before  adverted,'  as  affording  some  proof,  that 
the  u-aters  under  the  earth,  and  other  subterranean  cavities,  may 
have  iheir  peculiar  population.  The  animal  I  allude  to  is  the 
Proteus,  belonging  to  the  present  Order,  which  was  first  found 
thrown  up  by  subterranean  waters  in  Carniola,  as  we  are  in- 
formed  by  the  late  Sir  H.  Davy,*  by  Baron  Zois.     Sir  Ham- 

l     lUgnt  Aaim.  ii.  99.        2     Bigne  An.  ii.  ■14.  K.  D.  D'H.  N.  iri.  113. 
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nhrj  himielf  appears  to  have  foiiad  llioin  in  iho  Grotto  of  the 
Maddalciia,  at  Ailol«burf;,  several  luiiMlrcd  foot  below  tlie  sur- 
bce  of  the  earili ;  lie  alsio  states  that  they  have  been  found  at 
Sittich,  thirty  miles  distant,  and  he  supposes  thnt'those  found 
ia  both  places  nii^ht  Im:  thrown  up  by  the  same  subterranean 
lake.'  In  the  year  \s:i'3  tluTr  wore  two  livin;;  s|ief:iinens  in 
the  museum  of  the  Zoo|i»;;i(*al  iS(>(!icty,  where  1  had  the  plea* 
sare  of  seeins^  them  :  and  t'roin  one  ot'  them  the  accurate  figure 
at  the  end  of  tlii.4  \olufn(*/  by  the  kind  jKTiuission  u(  the  So- 
cieCVf  was  taken  by  Mr.  (\  M.  Curtis. 

When  we  lor/k  at  tiiusc  aniinaU,  tliore  is  something  so  dif- 
ferent in  their  i;oiier:i|  a:f{H;<ri  frnm  the  tribes  to  which  they  are 
moat  nearly  ri*lati*(l,  that  tin*  i<!i*a  strikes  one  that  we  are  view- 
log  beins^  far  riMnoved  trom  tlioNC  that  inhabit  the  surface  of 
our  globe,  and  its  waterir;  which,  though  arcidently  visiting 
these  up{«r  regions,  may  betlie  outs«Mlers  of  a  |>upulation  still 
further  removed  trom  our  nutiite,  and  dipping  dee|>er  into  its 
imerior. 

The  PrtAent  is  alxujt  a  font  in  leni^th,  or  iomething  more, 
aad  about  an  inch  in  thi<*kness :  the  ImkIv  is  cylindrical  taper- 
ii^  to  the  tail;  its  colour  is  a  pale  red ;  its  skin  is  trans^iarent 
slimy,  so  as  easily  to  eluih;  the  grasp.  It  has  four  short 
legs,  the  anteri(»r  \k\\v  plared  just  behind  the  head, 
havififf  fAr^c,  and  the  iKistc-rior  pair,  \iliich  are  sliorter  and 
pUced  just  Iwfon:  the  vent.  havinL^  unly  /f/7/t<H.*s  without  claws. 
The  head  terminates  in  a  flat,  \i*ry  obtuse  muzzle,  somewhat 
reaeoibling  the  beak  of  a  du'-k :  its  M)axill:r  are  armed  with 
leelh:  the  eves  are  extremely  mituitr.  and  srurelv  discernible; 
they  are  concealed,  and  apparent! \  renJtTed  useless  by  an 
opaque  skin:  but  as  tiiis  animal  is  ^ajd  to  avoid  the  liglit,  it  is 
erident  that  it  priKlures  s(»iiie  etli-ct  ii|><>ii  them;  liehind  the 
head*  on  each  sid**.  is  an  oiN-ninj  like  those  of  fishes,  over 
which  are  the  gills,  divided  iiiti»  S4*veral  branelics.'  It  has 
besides,  an  internal  ptieuntatir  a))[taratus,  consisting  of  two 
reaicics,  lieli»w  the  heart.  The  tail  is  compressed,  furiiiidHHl 
above  and  below  with  a  rHU<lal  fin,  (*xtenduii;  to  the  |M»sterior 
less.  Its  Ieg4,  tro'ii  tlH*ir  liavitiLT  no  claws,  are,  it  is  probable, 
pnocipally  u^ftnl  in  walknii;  u)N»n  the  mud,  and  by  means  of 
lis  caudal  fin  it  can  move  like  an  eel  or  fish  in  the  water. 
Prom  a  small  shell-fish  l»eing  found  in  the  stomach  of  one.  it 
•eems  to  foll«»w  that  its  food,  at  least  in  part,  consists  of  Mol- 
luscans  inhabiting  tlie  same  subterranean  caves  and  waters 

I    r««Mtfli.  u  7V«r.  1  »-i H.-^.  J    PijiTK  XIV.  Fm.  1. 
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with  itself,  and  probably  distinct  from  any  of  those  to 
the  atmosphere  has  free  access.  Sometimes,  elevatii^  its  head 
above  the  water,  it  makes  a  hissing  noise  louder  than  could  be 
expected  from  so  small  an  animal. 

Before  quitting  this  subject,  I  may  objenre  that  Baron  Hum- 
boldt has  given  an  account  of  a  wonderful  erruption  of  mbter' 
ranean  fishes,  which  sometimes  takes  place  from  the  volcanoes 
of  the  kingdom  of  Quito.  These  fishes  are  ejected  in  the  inter- 
vals of  the  igneous  erruptions,  in  such  quantities  as  to  occasion 
putrid  fevers  by  the  miasmata  they  produce :  they  sometimes 
issued  from  the  crater  of  the  volcano,  and  sometimes  from  lateral 
clefts,  but  constantly  at  the  elevation  of  between  two  and  three 
thousand  toiscs  above  the  level  of  the  sea.  In  a  few  hours, 
millions  are  seen  to  descend  from  Cotopaxi,  with  great  masses 
of  cold  and  fresh  water.  As  they  do  not  appear  to  be  disfigured 
or  mutilated,  they  cannot  be  exjwscd  to  the  action  of  great  heat 
Humboldt  thought  they  were  identical  with  fishes  that  were 
found  in  the  rivulets  at  the  foot  of  the  volcanoes.  These  fishes 
belong  to  a  genus  separated  from  Sifurus,* 

Order  2. — This  Order  begins  with  two  genera,  the  species 
of  which  have  been  supposed  to  breathe  by  lungs  only,  no 
traces  of  gills  having  yet  been  discovered  in  any  individual 
belonging  to  them.  Cuvicr  thinks  that  they  cast  them  sooner 
than  the  salamanders.  One  of  these  is  a  large  animal,'  being 
more  than  a  yard  in  length :  it  was  discovered  by  Dr.  Garden, 
in  South  Carolina:  like  the  Proteus,  its  eyes  are  covered  with 
a  tliick  tunic,  and  its  toes  have  no  chiws.  The  other,'  found 
in  New  York,  comes  near  tlie  salamanders,  and  has  been  called 
bv  American  writers  the  triant  salamander.  Both  or  found  in 
fresh-water  lakes,  and  similar  places. 

I  have  mentioned,  on  a  former  occasion,  a  salamander  that 
lays  her  eggs  singly  on  the  leaves  of  Pcrcicaria,  which  she 
doubles  down  over  them,*  and  wiiich  are  kc|)t  folded  by  means 
of  the  glue  that  envelopes  the  egL^  Dr.  Rusconi,  to  whom  we 
are  indebted  for  this  history,  observed  the  whole  progress  and 
development  of  this  animal,  from  its  embryo  state  in  the  egg. 
It  is  at  first  opaque,  formed  of  a  soft  homogenous  substance 
Almost  as  soon  as  it  has  escaped,  from  its  enveloj)e,  it  becomes 
gradually  transparent,  so  that  the  successive  developments, 
both  of  its  internal,  and  external  organs,  mav  be  discerned — the 
heart,  and  its  systole  and  diastole;  the  stomach,  its  form  and 


1  Pimchdus,     Iluiulwldt    names   the    Bpccics  in  quctstii,  i   P,   Cyclopum^ 
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. ;  the  intestinal  canal,  which  at  finit  extends  in  a  straight 

from  one  end  of  the  abdomen  to  tlie  ot^,  and  llicn  Le- 

gioi  to  undulate,  and  endn  by  funning  many  convolutions: 
next  may  be  seen  the  liver,  the  dei'elopment  of  which  keeps 
psce  with  that  of  the  stomarli  unil  intestines ;  and  Jastly  appear 
the  lungSv  taking  their  I'luce  and  form,  alwaysi  filled  with  air, 
•ad  so  transfNirent  thai  i»ne  might  l»elicvc  the  animal  has  on 
each  side  of  the  trunk  a  huhlife  of  air  gmdnally  dilating  and 
lengthening.  When  all  these  organs  liave  acifuired  the  ne- 
eessary  ilevelopment,  the  sj^ectator  lieholds  in  the  little  creature 
the  bciEinning,  as  it  were,  ol  its  animal  life.  Its  former  life 
beiog  merely  orfpinii',  r<-s4>nil»lingthat  of  a  vegcrtable,  but  now 
ila  motions  are  bix*uiiie  the  result  of  its  sensations  and  will.' 

We  Sue  in  this  instance  how  exactly  the  rndiriients,  as  it 
were«of  tlic  organs  of  ihe  future  animal,  are  iitled  to  res{K>iid 
to  the  action  of  tlie  elenitrnts  u)><»n  them,  how  the  germ  of  every 
organ  Lt*gins,  if  1  may  so  s|MMk,  to  \eg«iate,  and  giiiWH  till  it 
is  fully  dcveio}ANl,  so  as  U*  l>ecnm(*  eillier  a  lit  instrument  of 
the  wdl  or  of  the  vital  ^lOWcrs  ami  ada|>tcd  to  carry  the  crea- 
lure  through  all  its  destined  o|h.' rat  ions,  and  to  enable  and 
incline  it  to  fulfd  all  its  prescnlied  functions.  Tlnrse  obscr* 
vatioQS*  and  this  intere<tting  little  history,  will  apply  tn  man 
himself,  wlio,  in  his  emhrvo  state,  is  the  subject  of  sinnlar 
devel«*fiments;  and  the  wonls  td'  liie  divint*  I'salmist  arc  a 
beautil'ul  comment  ufitn  tiiis  our  e:nl>r\o  life:  Fur  thuu  hast 
ftt%$ess''d  my  rtitis  :  thmi  hast  mrrr*  d  mr  in  my  ,ut»iht'r*s  iromb, 
•Ify  stibstitHcr'  was  Wit  hit!  hum  th^  *\  irhrn  I  tnis  mad**  insecnU 
mmd  cunuuslif  irvnu^ht  in  thr  htw-st  parts  uj  th*' earth.  Thine 
t^fes  did  Si- J  mif  suf'htiim  •  ij»  t  ht  iiti^  itnprrl'-it:  and  in  thy  hmik 
ail  my  mrmht-rs  inrr  imtttft,  tthuh  m  tfnfmuanic  tren'  fash' 
tam^d^  trhfH  as  yrt  thrr*'  nas  Wiu*  nj  th*  tn,' 

Ttie  bula  ma  Hi  ler,  ns  is  ri'(-«irlfd.  >ays  Aristntle,  if  it  g«ies 
throudi  tire  e\tin:;iii>lics  it:'  tlii*<:  is  reMMted  bv  IMinv,  who 
a«ids,  that  ii  e&tin^uishes  it  like  iie.  It  ne\er  a(i|K*ars,  he  fur- 
ther oli«*«T\es,<*xcept  in»lMi\\er\  utMther,  and  like\iise.  that  it 
emits  a  mdkv  s:.li\a,  wliieli  i>  (l<*pila(t»rv.*  Salamanders,  savs 
Buv.  entit  ir(»m  tiirir  skin  a  liiiirii-atini;  white  lluiil  when  ihev 
are  aniMiVed,  ami  if  tU'V  are  i>ut  into  the  tire,  it  Mimelimes 
ha|i(ii.-iis  that  this  lluid  e\linL:iiishes  it  ^utiiciently  to  i^iTmit 
tbear  csca|i>.*;  and  again — when  €»no  touches  the  terre»irial 

1     BoMoiu,  in  LVinit.  i'hiLtt.  Jvuin.  i\.  lilt-.  113.  mi  SaUmandru  fi^iy 
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nboHinlsr,  H  ^nm  to  truMod^&om  iti  ikin  a  v)i'ne  tlwi^- 
winch  itwcntoMbce  eopiniilv  1|pi  iti  eongbners.  This  kioi^ 
of  milk  a  extrcni^  aa^ana  ptMoees  m  very  painful  sem^ 
tion  upon  Ihe  ttngue.  imcmlhig  Iq  Gesoor,  it  is  an  excelleoE 
dejnlatory.  It  is  tonietiiDet  spirted-out  totbe  distance  of  aeF> 
aral  incnef,  «■  Latreilla  hti  <^«emd,'aiid  diffuses  a  panicif 
larly  nauwoui  semt;  it  poiiM|totDaU  anioials,  but  does  oO^ 
appeal' to  produce  wrieus  eflijwupon lar^ge.* 

.rhHTC' introduced  theae  ancieat  and  modem  siaieinefiU  to 
■how  how  Kttle  thejr  differ,  and  in  confirmation  of  the  truth  d 
tlwm  I  have  a  remarkabie  occurrence  to  reklc,  which  I  gt«l 
upon  the  authority  of  three  ladies  who  witnessed  the  fact,  aad 
upon  vrtiofC  accaracy  I  can  rely.  Theywerermdingat  Nent 
buffi  where  their  ccHara  were  frequented  by  fmgs,  and  a  kiiK 
of  newtiCM*  aalaniander,  oFb  dull  black  colour.  :::)cvcr:il  oftM 
frogi  were  caoghtone  day,  and  put  into  a  pril ;  and  fvhiletM 
ladiei  were  looung  at  them  they  were  sur^st'it  by  obscrviu 
the  fro^  one  after  another  turn  themselves  on  llieir  backs,  bii| 
Ka  with  their  legi  extended  quite  stiff  end  deed.  Vixm  eian 
ing  the  pail  they  found  one  of  these  efls,  as  iliey  called  theitf 
running  round  ve^  ouickly  amongst  the  frogs,  each  of  whid) 
when  touched'byit,  oiedinBtantaneously,  in  the  inanner  abo<N 
stated.  They  afterwards  regarded  these  eftB.  as  may  be  sag 
poaed,  with  nearly  as  much  horror  as  they  would  a  rattlesnake 
and  a  few  nights  afterwards,  finding  one  in  the  kitchen,  it  wia 
seized  with  the  tongs,  and  thrown  into  a  good  fire  which  was 
burning  in  the  grate.  The  reptile,  instead  of  perishing,  slipped 
hke  ligntning  through  the  coals,  and  ran  away  under  the  m*- 
placc  apparently  unhurt  The  house,  in  which  these  animab 
were  found,  was  in  a  remarkably  damp  situation. 

If  our  northern  salamanders  arc  gillcd  vith  such  powerftil 
means  of  offence  or  defence,  we  know  not  how  far  those  pow- 
ers may  be  sublimed  in  the  species  of  warmer  climates;  and 
tlie  fire-quenching  and  death-doing  properties  of  the  Grecian  or 
Roman  salamanders  may  approach  nearer  to  the,  supposed, 
fabulous  descriptions  of  Aristotle  and  PlJtl}',  than  modem  Her 
petologists  seem  willing  to  believe. 

There  appears  no  small  analogy  between  these  pr(q>ertiei 
considered  as  weapons,  and  means  by  which  these  animab 
either  secure  their  prey,  consisting  of  earth-worms,  insects,  and 
other  small  game,  or  disarm  and  destroy  their  enemies,  aad 
those,  related  in  the  last  chapter,  which  distinguish  the  eiectrie 
fishes. 
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Spttllanzani,  by  numerous  experiments,  has  discoTered  in 
thb  tribe  of  animals  tlie  power  of  reproducinglost  or  mutilated 
organs;  Bonnet  and  others  have  coufirmed  Tiis  obscr^'ations. 
So  that  it  seems  proved,  if  tlieir  lej;s  and  tail  arc  cut  ulF,  and 
even  their  eyes  plucked  out,  that  in  a  few  months  they  a^  ill  be 
reproduced :  and  even  a  limb  thus  renewed,  if  again  cut  ofT, 
will  be  reproduced  a^ain. 

In  going  upwards  froni  the  salamanders,  at  finit  sight,  wc 
feel  dispffscd  to  proceed  iie\t  to  the  other  animals  of  a  similar 
form,  tile  fkanis  and  i»tlier  Saurians,  lor  this  wav  tlieir  exter* 
ual  form  leads  us,  hut  their  idteriiul  nr;:ani/utit>n  is  nearer  that 
of  the  fm^  and  toads.  r|H)M  tlie>e  last  I  slisill  not  d\»ell:  all 
know  that  they  bt'i^in  life  in  the  water  like  fishes ;  that  they 
are  at  first  without  li'<;s.  or  any  inMruiiient  of  mtitioii  but  a 
tail,  which,  by  its  niidiilatiotis  from  side  to  siide,  steers  the  ap- 
parently dispn))M>rtionrd  lioily  to  wliirh  it  is  a p| •ended,  and 
makes  its  wuv  with  nipiditv  tiirous^h  its  native  eleritent.  Few 
arc  tpUiirant  that  ihoy  first  aeijuire  a  sinule  pair  of  le;;s:  and, 
lastK',  that  aiMither  jair  heinL'  also  arc  juired. they  leave  the  water 
by  myriads,  and  apjiear.  withtiut  a  tail,  as  four-fi»otcd,  and,  at 
certain  times,  noisy  reptiles. 

^krdrr  3. — The  ijcneral  funrtion  of  xhcf^phidinus  M;ems  con- 
nected with  nlrimiit  the  wimli'  aniiii:il  kitiL'doin.  The  insects, 
frosr^.  and  other  reptiles,  M'lcral  lurds  .'nitl  1m 'ants,  up  as  hii^h 
as  the  rami  mi  91  i,  and  even  the  i  fiminmius  trilies,  liei-orrie  the 
prvy  ot  vari«ius  s(ie<*ieH.  They  art  thi*  saint*  part  with  land 
uiimaU.  tliat  their  ai!ali>i:i.(-Ni.  the  rt-ls  aiid  oihrr  ajKHl  and  cv- 
rkj(«!orii"U*  fi^liC"*  do  Willi  n«.j  ri:i  to  iIion-  of  the  Water.  Some 
are  an;il«i;.'uui  fif  tlii-  Imhi  ihhI  tie;  ti:.'i  r.  as  tlu*  ihirntal  Ptfthun 
and  the  9'ti:ifi»ntal  llt*t,  wlii'li  ^I'li.rTimr-*  e\m'd  thirty  feet 
Hi  {t-n:*'!!.  and  an-  a^^  tli.r'%  a«  a  iiutn^  hoilv:  while  others  cf»ni- 
^cte  with  thr  iitiiiiir  |i>'il.i'-('i.ii>  I  i-:i>t<t  in  ihtr  destrix^tiun  thev 
orri*»ioii  :inioiii'<t  the  It^^-i-r  ()..:idrt.}'<-tiN.  |»ijt  while  \\\v  pre- 
iU'Tf'U^  <|ii:hlt  .ii  •*(!•<.  Willi  ih''  lArrpltnft  of  the  //#/#' n<i,  leave 
un('>«:''h«-il  till'  snrii-tiin  of  the  :iiiiiihils  tlir\  devour,  the  Oplii- 
diaiiS  «w:illow-  till*  entire  :iiiiiii:u.  tle*>h  and  hitiie  and  .-kin,  and 
!hLi« '"•liipielelv  re'niive  it  froii:  the  lace  of  Mature ;  whereas  the 
others,  where  ihev  aixiiiini  aiiil  are  i:riiiiole<«:ei|,  make  their  dc»- 
main  iik*-  a  eliariit]  hotiM*.  ainl  detiirin  the  earth  with  the  ghastly 
rv!ir«  of  ilieir  erijclix  and  ^ora«-,tv, 

T\y^  ii.eehani^'in  ttf  the  fi^nnih  <r  tlicM*  anitiiaU  i<i  jvi  ron- 
tnvrd  by  Divine  Wisiiom.  and  th«-  p  «-ee<i  that  form  it  so  put 
tcigetlif.*r,  as  ki  enable  th<-tii  to  twi»t  ami  distort  and  dilate  it  sn 
caormoualyf  that  tlicy  can  hwulli>w  animals  bij^er  than  tlieir 
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owiibod^*  TChe  vertebra  of  tha  max  Boa  arc  more  nun»-^ 
raiB  thill  tilOtHlf  othor  ■erpdut^which  gives  them  a  sreaieF.<| 
power  of  «irroiiBcliiuJW|.«truwIiiig  tlieir  prey  wiln  ibe^ 
'drBadfid'TOhifliuioui  f^Blf  crtauis  it,  and,  wiili  the  help  do 
their  adiva,  rendering  Irnt  for  dMuilition.  With  their  UiU] 
likewiw^  thejr  con  lav  ftrong  hold  oia  tree,  so  as  to  use  itaiAJ 
Tulcnmif  by  which  their  powev^  compression  arc  iacrtasei^ 
and  mtdnefl  tnort  anilable  'mere  they  liavc  to  conleati  vrUA 
^  KniggleB  of  powerfal  aniipali. 

Order.</-rti>e  connexitm  of  the  Smtriaas,  or  thtt  &Dimd| 
fonning  the  next  Order  with  the  Ophidians,  is  very  intimal^ 
CuTier  nyi  that  many  aerpenti  under  the  skin  liavc  ibe  vedM 
of  •.poaterior  limb,  which  in  aome  xAoux  its  extremity  estemalgi 
in  tba  form  of  a  Utile  claw.*  Amongst  ihc  lizards  is  one  \i^ 
baa  only  two,/fare-J^,'aiul  another  that  has  oiity  two  hind  ono]^ 
and  a  third/  in  which  the  lega  are  so  sbori  and  so  disiani,  aab 
the  body  waleDder  and  aerpentiibrm,  that  ihcy  resemble  a  snakft 
with  foilr  lege  rather  than  a  lizard. 

This  Order  is  divided  into  nuraerona  genera  nnd  sub-geaeng 
On^  of  the  most  celebrated  is  the  Chameleon.  1  hare  ali«iid[j 
noticed  some  of  its  peculiarities,  and  its  mode  of  catchii^  tifl 
insects  that  form  iti.food.*  The  .ancients  were  of  opinion  thd 
it  lived  upon  ur,  led  b^  the  power  it  has  of  swelling  itaelf  t^ 
twice  its  natural  size,  by  inflating  its  vast  lungs,  when  its  boe^l 
becomes  transpar«nL  Curier  is  of  opinion  that  it  is  the  m 
of  the  lungs  of  these  animals  that  enables  them  to  chaqp 
their  colour,  not  in  order  to  assume  tliat  of  the  bodies  on  vmk 
they  happen  to  be,  but  to  express  their  wants  and  passioia 
He  supposes  that  the  blood,  being  constrained  to  approach  the 
skin,  more  or  less,  assumes  diflcrcnt  shades,  acQapling  to  (be 
degree  of  transparency.''  The  Rev.  L.  Guildingv  howenr, 
mentions  another  genus,*  the  species  of  which,  when  in  seaitk 
of  prey,  adapt  their  colour  to  the  j^rcen  tree  or  dark  brown  rock 
on  which  they  lie  in  ambush.*  As  these  animals  have  (he 
power  of  inflation,  at  least  partially,  by  assuming  a  degreeof 
transparency,  they  may  appear  of  the  colour  of  the  sulwtaine 
they  are  standing  upon,  a  remark  which  may  also  apply  lo  the 
Chameleon.  The  object  of  this  may  be  to  conceal  ihemselra 
from  their  enemies,  as  well  as  from  their  prey. 


1  Car.  Jnot.  Camp.iiL9D.  Q  Rignt  Aiuai.u.11 
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The  Gmana$9*  alto,  arc  said  to  change  iheir  coloar ;  Ihey  are 
mnarkablev  at  well  as  (he  Jnolis^  for  the  kind  of  goitre  in  their 
thRMit,  which  when  irritated  or  exd|Ml  they  can  inflate  to  a 
large  size.  These  animals,  though  Ikeir  flesh  is  said  to  be 
laiwholesome,  in  the  countries  tliey  frequent  arc  highly  prized 
Cbt  (he  table,  and  -arc  often  hunted  with  dugs.  Tlieir  eggs 
abo  arc  in  rc«|uest. 

The  Mmitant^or  saffffuanls,  as  the  French  call  someof  them, 
dcKrve  notice,  because  one  s|)C(!ies'  is  said  to  assist  in  the 
dimioution  of  the  croctKlile,  since,  like  the  ichneumon,  it  de- 
vours its  eggs,  and  even  the  young  ones,  on  which  account  it 
it  supposed  to  l>o  sculptured  on  the  nionunients  of  the  ancient 
Egyptians.  This  name  was  given  them  because  they  were 
bdiered  to  warn  |KMiplc,  by  hissing,  of  the  approach  of  tne  cro- 
codile, or  venomous  lte{)tiles. 

But  the  most  celebrated  of  the  Satirians,  from  the  earliest 
agett  is  the  CrfKiMlilv:  its  history*  lK»W4*ver,  is  so  well  known 
Int  1  shall  only  mention  a  few  circumstances,  of  less  noto- 
riety,  connected  with  it.  There  has  been  some  (litfereiice  of 
opinion  as  to  whether  the  cruc<Mlile  run  move  the  up|ier  or 
Idfsrer  jaw.  Aristotle  observes,  all  animals  move  tiio  lower 
jaw,  except  the  cnj<'odile  of  tiie  river,  for  this  animal  only 
■ores  the  upper.*  I)eiH>n  says  the  same.*  I«acc|)i*de,  on  the 
eootrary,  affirms  that  the  lnwer  jaw  is  the  only  moveable  one.* 
1  was  assured  by  «Mr  rro>s,  wlirn  luoLini;  at  two  aligators  in 
hii  menagerie,  then  at  l*liarin«j-«*ros<.  that  they  moved  both 
their  j.nw!i:  and  mv  friend.  Mr.  .Martin  has  observed  the  same 
thing  in  Itnlia.  Nl.  (•'N'tl'mx  St.  Ilii.iin*  and  Ibron  Cuvier 
utMx\y  reconcik*  the  two  i»;iinions.  The  h*  lul^  «says  the  fiirmer, 
moves  on  thi  |(*wer  jaw  lik«r  tip ■  lit  1  of  a  snutl-iKft,  that  opens 
bjr  a  hinge.  \\\  this  nit->>ii:iriisrn  thry  ran  elevate  their  nos- 
trils aliove  the  %«ater,  \\hi«'h  tht?v  (!••  with  great  rapidity  for 
<Trocealment:*  and  thi*  latti.T  oh<crvt'<.  that  the  upper  jaw 
moves  only  with  the  uholi-  head.'  Si  that  the  fact  seems  to 
be  thai  the  lower  jaw  alone  has  motion  independent  of  the 
head,  and  the  npjMT  one  can  only  move  with  it:  but  when  we 
rnoM«ler  that  the  lower  one  extends  iHrvond  the  skull,  a  condyle 
of  winch  acts  in  an  acetahuUitn  nf  that  jaw,  we  can  easily 
<*'fmprvhi*nd  that  the  up|>er  jaw  and  head  t'urming  one  piece, 
izuy  be  elevated  at  any  angle.  act;ording  to  the  will  of  the  ani- 
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a  kind  of  lizard ;  it  seems  to  me  therefore  more  consistent  with 
nature  to  consider  the  Reptiles  as  forming  a  single  Class. 

This  opinion  has  received  strong  confirmation  from  a  cir- 
cumstance communicated  to  me  by  my  kind  friend  Mr.  Owen, 
well  known  as  one  of  our  most  eminent  comparative  anatomists 
In  a  letter  received  from  him,  since  I  wrote  the  preceding  para- 
graph, in  reply  to  some  queries  I  had  addressed  to  him,  he 
says, — **  I  lose  no  time  in  replying  to  your  very  welcome  let- 
ter, bccaase  I  have  a  statement  to  make  which  jtistifies  your 
disinclination  to  regard  the  Replilia  of  Cuvier  as  including  two 
distinct  Classes.  Not  any  of  the  Batrachia  have  a  single  auri- 
cle; for  though  the  venous  division  of  the  heart  has  a  simple 
exterior,  it  is  in  reality  divided  internally  into  two  separate 
auricles,  receiving  respectively,  the  one,  the  carbonized  blood 
of  the  general  system,  the  other  and  smaller,  the  aerated,  or 
vital,  blood  from  the  lungs.  This  I  have  found  to  be  the  case 
successively  in  the  frog  and  toad,  the  salamander  and  newt, 
and  lastly,  in  the  lowest  of  the  true  Amphibia,  the  Siren  lacer- 
tina,  which  in  its  persistent  external  branchiae  comes  nearest, 
I  apprehend,  to  the  Fishes." 

By  this  statement  it  appears  that  those  characters,  which 
have  been  deemed  sufficient  to  warrant  the  division  of  the 
Reptiles  into  two  distinct  Classes,  exist  only  in  appearance. 
I  shall  consider  them  therefore  as  forming  only  one,  of  which 
the  following  seem  to  constitute  the  principal  diagnostics. 


RcrTiLiA.     (Hrpiilrs.) 

Anlmalj  vcrtehratcd,  oviparous,  or  ovoviviparous.     F-gi^* 
hatched  without  incubation. 

Hearty  rcallv  biauriculate,  thouL^h  in  sonic  the  auricles  are 
not  crtr.rndlhj  divided.    Blood,  red,  ])artially  oxy;icnatcd.  cold. 

Brain,  very  small;   vitalifij,  in  sonie  degree,  independent  of 
it 

Intcfrmncnty  various. 

As  the  two  ( Orders  into  which  the  Batracliians  of  Cuvier  are 
divided  by  Dr.  drant,  diiler  Jroni  the  rest  of  the  Class  not  only 
in  their  respiratory  organs,  but  also  in  other  important  parlii'U- 
lars,  indicating;  that  they  form  a  group  of  greater  value  than 
the  other  three  Cuverian  Orders,  1  shall  tliereforc  consider  the 
Class  of  Reptiles  as  further  divided  into  two  Suh-cJnsseSj  which 
I  propose  to  denominate,  from  the  dillbrence  of  their  integu- 
ment, Malacoderma  and  Scleroderma, 

Sub-class  1. — Kept  ilia  Malacodcnna,  (Soft-coated  Reptiles.) 
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IkmU  with  two  auriclei.  externally  simple,  but  iDternaliy  di- 
InUgununU  loftt  naked,    iggf^  impregnated,  after  ex- 


This  Sub-class  consists  of  the  two  orders  called,  by  Latreille 
Dr.  Grant,  as  above  stated,  Caducibranchia  and  Perenni" 
brmMckia ;  iHit  considering  the  Ue|itilcs  as  ferming  a  single 
Cbsi*  for  the  sake  of  cuncinnity  of  nomenclature,  I  think  it 
would  be  better  to  restore  to  \\\ii  first  their  old  name  of  Batra^ 
ckums;  and,  as  the  animals  that  form  the  second,  as  Cuvier 
obierves,  are  tlie  only  true  Jmjfhibians,*  to  distinguisii  them  by 
the  name  tliat  strictly  bcl(»ngs  to  them  alone. 

Sub^tass*2. — Reptilia  ^clt  riHlvrma.  (Hard-coated  Reptiles.) 
Ikartf  with  two  auricles.  Inttt^ument^  hard,  ot\cn  scaly.  Eggs^ 
icnpregnated  bvfurc  extrusion. 

Okders. 

ScB^iuu  I.  8r»-<-ijm9. 

I.  Ampkihuin*.  3.  Qmkidimma, 

%  Bmtrmch%mn$»  A.  i^wrMiu. 

Order  1^ — Amphibians.     (Sirrn,  Proteus^  Ajmlat^  &c.) 
B^Mpiration^  double,  by  ^ills  in  the  water,  and  by  pulmonary 
cs  in  the  air.     (////«,  i>eniinncnt.     I^^gSt  2 — 4. 
Order  2. — liatrachiuns.    (.Imphiuma,  Triton  or  H'aier-newt^ 

Saiamandrr^  Tuad^  Froe,  <k<:.) 

RespimlioH^  at  first  by  a  His,  and  afterguards  by  lungs.  Gills, 

temporary.     Ribs^  rudinicntal.     I^ss,  four.    Undergoes  a  me- 

iamorphosis. 


Order  3. — Ophidians.     (Sntdrs  and  Srrpcnts.) 

Body^  rovercd  with  scales,  witluiut  legs.  Ribs,  movable. 
•HhiIA,  armed  with  teeth.     Cast  their  skin. 

Order  1. — Saurians.  (Two-footed  and  four-footed  Lizards, 
of  rmrious  kimU;  Crocodiles,  Jlligaturs,  Ace.) 

Bodff^  covered  with  scabs,  or  sealy  grains,  terminating  in  a 
imii.     Ribs,  moveable;  mouth,  armed  with  teeth.     Legf*  3 — I- 

Order  5. — Chrlonians.     {Turtlrs  and  Tortoises.) 

Bodff^  protected  above  by  a  carapace,  or  shield,  fonncd  by 
the  ribs,  and  below  by  a  plastron,  or  dilated  sternum.  Mauik, 
without  teeth.     Mandibles,  rostrifomi.     Legs  or  paddles^  four. 

Though  the  Malacod^rm,  of  suft-coated  Reptiles,  appear  the 

1     JZcfM.  Jaifli.  ii.  117. 
41 


410  .    FDlfCTIOlfB  AND  IHSTIirCTS. 

legitimate  successors  of  the  Fishes,  yet  there  are  some  othen 
in  the  higher  Orders  that  seem  to  lead  off  towards  them  aIio» 
for  the  Ophidians  and  Apod  fishes  evidently  tend  towards  each 
other.  The  CasciHa,  or  olind  serpent,  too,  is  almost  uniaurico- 
late,  and  has  only  some  transverse  rows  of  scales  between  the 
wrinkles  of  its  skin/ 

From  this  statement,  it  seems  that  the  Class  of  Reptiles  is 
connected  with  the  Fishes,  not  by  those  at  the  top  of  the  lat- 
ter Class,  but  by  those  at  its  base;  with  the  Osseans  by  the 
Apods,  and  with  the  Cartilagineans  by  the  Cyclostomes;  so 
that  they  may  be  almost  regarded  as  forming  a  parallel  line 
with  them,  instead  of  succeeding  them  in  the  same  series. 
Even  the  proper  Batrachians  seem  to  tend  to  the  ChelooiaiM^ 
while  the  Salamanders  look  to  the  Saurians. 

The  great  body  of  the  Class  arc  predaceous,  subsisting  npoo 
various  small  animals,  especially  insects,  and  some  Ophidians 
upon  large  ones;  but  the  Chehnians  seem  principally  to  derive 
their  nutriment  from  marine  and  other  vegetables,  though  some 
of  these  will  devour  Molluscans,  worms,  and  small  reptiles; 
the  Trionyxferox  will  attack  and  master  even  aquatic  Airrfi: 
Cuvier  says,  after  Catesby,  that  the  common  Iguana  subsists 
upon  fruit,  grain,  and  leaves.  Bosc  states  that  it  lives  priDci- 
pally  upon  insects ;  and  that  it  often  descends  from  the  trees 
after  earth-worms  and  small  reptiles,  which  it  swallows  whole.* 

Order  1. — Thc.S/7-e7?,or  Mud-igmnia,  occupies  the  first  place 
in  this  Order,  and  seems  to  connect  with  the  Apod  and  Cycles- 
tomous  Fishes,  from  which  it  is  distinguished  by  its  gilb  in 
three  tufts,  and  by  havintr  only  one  pair  of  legs.  It  appears 
to  be  an  animal  useful  to  njan,  since  it  is  slated  to  frequent 
marshes,  in  Carolina,  in  which  rice  is  cultivated,  where  it  sub- 
sists upon  earth-worms,  insects,  and  other  similar  noxious  crea- 
tures. 

But  of  all  the  animals  which  God  hath  created  to  work  his 
will,  as  far  as  they  are  known  to  us,  none  is  more  remarkable, 
both  for  its  situation  and  many  of  its  characters,  than  one  to 
which  I  have  before  adverted,^  as  affording  some  proof,  that 
tlic  rraters  under  the  earth,  and  other  subterranean  cavities,  may 
have  their  peculiar  population.  The  animal  I  allude  to  is  the 
Proteus,  belonging  to  the  present  Order,  which  was  first  found 
thrown  up  by  subterranean  waters  in  Carniola,  as  we  are  in- 
formed by  the  late  Sir  H.  Davy,*  by  Baron  ZOis.     Sir  Hum- 

1     TUgne  Anim.  ii.  99.         2     Rtgne  An.  ii.  44.  N.  D.  D'H.  N,  t\1  113. 
3     See  above,  p.  19.  4     Contolat,  in  Trav.  187. 
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nhrj  himself  appears  to  ha\*c  fouad  tliom  in  iho  Grotto  of  the 
Middalcna,  at  Adelsburg,  several  hundred  feet  below  the  sur- 
free  of  the  earth ;  lie  also  states  that  they  have  been  found  at 
Siltich,  thirty  miles  distant,  and  he  supposes  lhat*those  found 
ia  both  places  might  \yc  thrown  up  by  the  same  subterranean 
lake.*  In  tlie  year  1833  then*  were  two  living  8|)e(:imea4  in 
the  museum  of  the  Zool(igi(*al  Society,  where  1  had  the  plea* 
aare  of  seeing  them ;  and  from  one  of  them  the  accurate  figure 
41  the  end  of  this  vuluine,'  hy  the  kind  permission  of  the  So* 

rtv.  was  taken  by  Mr.  i\  M.  Curtis. 

Vvhea  we  look  at  these  animals,  there  is  something  so  dif* 
ferent  in  their  gonerul  asfiert  iVnni  the  tribes  to  which  they  are 
moat  nearly  related,  that  the  idea  strikes  one  that  we  are  view* 
log  beings  far  removed  Irom  those  that  inhabit  the  surface  of 
our  globe,  and  its  waters^;  wliieh,  though  accidentiv  visiting 
these  np|)er  regions,  may  be  the  outi<etters  of  a  |)opulation  still 
ioriber  removed  from  our  notice,  and  dipping  dee|)er  into  its 
iolerior. 

The  Prolems  is  ab(;ut  a  foot  in  length,  or  kmething  more, 
about  an  inch  in  thiekness ;  the  body  is  cylindrical  taper* 
lag  to  the  tail;  its  colour  is  a  |>alc  red;  its  skin  is  transparent 

^  siimv,  so  as  easily  to  elude  xlw  grasp.  It  has  four  short 
legs,  the  anterior  jiair  placed  just  behind  the  head, 
having  thrre,  and  the  i»osteririr  |>air,  w  Inch  are  shorter  and 
gjaced  just  befon;  the  vent,  haviiiir  only  /f/x>toes  without  claws. 
The  head  terminatcrs  in  a  Hat,  v<*rv  oi>tusc  iiiu/./le,  somewhat 
teaembling  the  beak  of  a  du^-k:  its  maxilhr  are  armed  with 
iBCth;  the  eves  are  extreinelv  (nitiiitr,  and  scarelv  discernible; 
they  are  concealed,  and  apparently  rendered  useless  by  an 
opaque  skin:  but  as  thirt  nninial  is  said  to  avoid  the  light,  it  is 
erideDt  that  it  pnxiures  sume  etltrt  upon  iJieni;  behind  the 
head*  oa  each  siiie,  is  an  ofienini;  like  tj)«»se  of  fishes,  over 
srhich  are  the  gills,  divided  into  several  brandies.'  It  has 
I,  an   internal   pneumatic  ap[Kiratus,  Ci^nsisting  of  two 

■cics,  In*I<»w  iIm*  heart.  The  tail  is  compressed,  furnished 
abore  and  Ik;1«>w  with  a  ruinlal  Hii,  extending  to  tiie  iN»stcrior 
leg*.  Its  leg«,  trom  their  lia\  jni;  no  claws,  are,  it  is  probable, 
pnocipallv  us<*ful  in  walk  in::  ufMin  the  mud,  and  by  means  of 
Mi  caudaf  fin  it  can  move  like  an  eel  f»r  fish  in  the  water. 
Prom  a  small  shell-fish  l>eing  fuiind  in  the  stomach  of  one,  it 
seems  to  follow  that  its  food,  at  least  in  |»arl,  consists  of  Mol- 
iustans  inhabiting  tlie  same  subterranean  caves  and  waters 

1     CmmUt.  U  7V«r.  1(43— 1n4.  2    Pi^rt  XIV.  Fm.  1. 

3    Platb  XJV.  I'w.  1.  s. 
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Mr.  Yairel's  figures  of  the  wintl-pipes  of  various  birds,* 
ally  wild  fowl,  will  see  that  they  vary  greatly  in  iheir  relatiq 
lentil)  and  volume;  that  some  are  partially  dilated,  and  Dlhea 
contracted  willi  other  peculiarities  that  dislioguish  individual 
snecies,  especially  in  male  birds.  All  these,  no  doubt,  modify 
UiG  voice,  and,  by  tlie  will  of  Him  who  formed  ihem,  cause 
them  to  utter  such  sounds,  and  speak  such  a  language,  as  are 
required  by  the  ci  re  um stances  in  which  ihey  are  placed.  Tlie 
cawing  of  the  rook,  the  croaking  of  the  raven,  the  cooing  of 
the  dove,  the  warbling  of  the  nightingale  and  the  other  singing 
birds,  are  all  the  result  of  their  organization  according  to  tt 
plan  and  wilt  of  that  Supreme  Inlelligence,  infinite  Ix>ve,  V 
dom,  and  Power,  which  tubricaled  and  fashioned  them  v 
this  view  as  well  as  others,  to  give  utterance  to  sounds  ll 
mixed  or  contrasted,  would  produce  a  kind  of  universal  coi 
delighting  the  ear  by  its  very  discords. 

It  is  said  by  a  lulc  writer,  that  the  song  of  the  same  u 
dual  species  of  bird-t.  in tiifrereiil  districts,  is  dil^rently  i 
fied.     This,  I  should  think,  must  be  occasioned  by  a  ditreire 
in  the  temperature,  and  other  circumslajicca  connoctod  i 
the  atmosphere. 

Of  all  animals,  birds  are  most  penetrated  by  the  clement  in 
which  they  move.  Their  whole  organization  is  filled  wilh  air. 
as  the  sponge  wilh  water.  Their  lungs,  their  bones,  their 
cellular  tissue,  their  feathers — ^in  a  word,  almost  every  indivi- 
dual fifirl,  admit  it  into  llieir  interstices.'  Thus  giving;  tiiem 
a  degree  of  specific  levity  that  no  other  class  of  animals  is  en- 
dowed with,  which  however  docs  not  render  them  the  sport  of 
every  wind  that  blows,  tor,  by  means  of  their  vigorous  wings, 
formed  to  take  strong  hold  of  the  air;  of  their  muscular  force, 
the  agility  of  their  movemenls,  and  their  powers  of  steerage 
by  means  of  the  prow  and  rudder  of  their  little  vessel,  their 
head  and  tail,  they  can  counteract  this  levity;  and  IPy  these 
also,  and  by  their  great  buoyancy,  they  can  ascend  above  the 
very  clouds,  as  well  as  descend  (oUieearih;  they  .can  glide 
motionless  through  the  air,  or  skim  the  surface  of  the  waters; 
they  can  sport,  at  will,  in  the  vast  atmospheric  ocean;  they 
can  dart  forward  in  a  straight  line,  or  like  the  butterfly,  fly  in 
a  zig-zag  or  undulatory  one,  and  with  ease  take  any  new  direc- 
tion in  their  flight  that  fear  or  desire  may  dictate.  Enveloped 
in  soft  and  warm  plumage,  they  can  face  the  cold  of  the  high- 
est regions  of  the  air ;  and  the  denser  clad  aquatic  birds  can 
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abo  sail  over  the  bosom  of  the  waters,  or  plunge  into  them, 
without  being  ^'ctled  by  them.  All  birdf,  esfiecialiy  those 
last  mentioii^,  have  a  ^laml  secreting  an  oily  fluid,  with 
which  they  anoint  their  feathers  and  repel  the  moisture. 

There  is  no  part  of  the  history  of  these  animals,  in  which 
the  care  of  a  fatherly  lVovidei)cc  in  more  signally  conspicuous 
than  their  lo%*e  <if  tlieir  yrum^,  and  their  tender  care  of  them 
tin  the>  ran  shifl  for  th(.*riisi*lves.  But  as  I  havo  already 
adwrted  to  this  subject,*  and  shall  licreaAer  have  occasion  to 
resnine  it,  I  shall  now  say  soniiMliing  on  the  datsification  of 
the  reath<,*red  rare.  It  is  sin^rnlar  that  two  (lasses  should 
be  placed  in  ap|H)sitioii  ti>  rai*h  other,  sccminglv  so  opposite  in 
fheir  character  and  iii<r4i  of  ihcir  (|ualitics,  ns  the  Iteptilcs  and 
the  Birds— the  one  the  iiv>st  torpiil  and  doleful  and  hateful  of 
aaiinab,  symbi>ls  of  evil  iloiiuuis:  the  other  tl>e  most  lively  and 
acti%'e,  and  t>eluved  of  all  tl>e  creatures  that  God  has  made, 
ijnnbols  of  the  an^elir  host,  and  raMng  u|)on  us  to  look  up- 
wards, and  seek  those?  joys  that  are  a)»ove  us.  Rut  in  spite  of 
this  apparentlv  striking  contrast,  still  there  is  a  real  affinity 
between  the  tiirds  and  the  Reptiles,  and  when  we  recollect 
that  demons  are  fallen  anircls,  we  may  appreliend  why  God 
has  placed  their  symlKjIs  in  tin;  same  series. 

Zoologists  arc  not  altc»<^ther  airn^ed  as  to  which  of  the  Rep- 
tilea  come  the  nean'st  to  the  bini^:  the  beak,  and  some  other 
characters  of  the  Chrltminns,  have  been  thought  to  indicate 
that  they  arc  entitled  to  that  di^itinctioii:'  and,  hy  his  placing 
the  latter  immediately  at'tcr  the  Hird^.  this  np|H:ars  to  bo  Baron 
Cu^ier's  opinion.  Any  one.  indired,  that  JiNiks  either  at  the 
common,"  or  the  hawk*s  hill,  turtles,*  or  a  i!<H)d  figure  of  them,* 
will  tee  in  them  a  strikini:  R'seiiihhuiee  of  s(tmc  sea-bird,  espe- 
cially a  |)enguin;  the  anterior  eloni::i!ed  paddles  imitating  the 
an'a^f,  and  the  |)osterior  dilated  ones  the  trfhhcdfe^i  of  such 
fairdi.  Tlu*re  are  other  Reptiles,  however,  that  dispute  this 
claim  with  tlie  t  *lM'lonians.  Atnonirst  the  rest  is  a  remarkable 
Msil  genus,  regarded  as  extinet,  which  (*uvier  has  arranged 
with  the  dragtm  of  nv^iern  IIer|K*toloi;ists,  under  the  name  of 
Pierodactylr,*  The  carpal  and  metaearpal  bones,  and  the  pha- 
langes of  the  fourth  toe  of  the  anteri(»r  leg  are  excessively  elon- 
gated, to  which  it  is  conjectured  a  membrane  was  attached 
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forming  a  wing  for  flight.  M.  SOmmcring  classes  this  remail- 
able  animal  wilh  the  Mammalians,  supposing  its  aHiDity  to  be 
with  the  CAairopto'onn,  orbals;  and  Dr.  Waglcr  considers  it  at 
forming,  with  tne  Echidna  and  OmiOtorkynchtis,  an  osculant 
Class,  which  he  distinguishes  by  the  ancient  name  of  Griffins,' 
But  the  wing  in  its  stniclure  appears  tu  approach  nearer  to 
that  of  birds,  and  tlicreibro  Blainrille  seems  right  in  consider- 
ing it  as  a  Saurian  genua  leading  to  them.'  Professor  Gold- 
fuBB,  in  his  description  of  a  new  species,^  mentions  having 
found  upon  it  some  impressions,  looking  like  those  of  feathers) 
and  though  he  thinks  it  tlies  like  a  bird,  seems  to  regard  it  as 
between  the  crocodile  and  the  monitor.  The  serrated  beak  of 
the  mergansers,  is  not  very  unlike  that  of  the  common  plero- 
dactyle,*  though  that  of  the  species  described  by  Professor 
Golafuss  has  a  few  very  long  dispersed  teeth,  of  differeni 
lengths,  like  those  of  the  crocodile.''  The  animals  of  the  last 
named  genua,  in  the  struclure  of  their  heart,  approximate 
most  nearly  to  birds,  adi  in  their  general  organization  are  at 
Uie  head  of  the  Class  of  Reptiles.' 

From  tiiese  statements,  it  seems  as  if  the  Class  just  men- 
tioned  sent  forth  several  branches  towards  tlie  Birds ;  but,  all 
circumstaucea  considered,  the  pterodaclyle,  especially  if  it  has 
feathers,  or  rather  plumiform  scales,  appears  to  come  the 
uearest  to  them,  and  to  prove  that  tiiefeaAen  of  th^Bird  ars  ' 
R  transition  from  the  scaks  of  the  Reptile.  — -^w^^ 


Ayes.     (Birds.) 

.Animal,  vertebrated,  oviparous,  biped. 

Anterior  extremities,  organized  for  flight. 

Integument,  plumose. 

Eggs,  usually  hatched  by  incubation. 

Lungs,  fixed. 

Respiration  and  circulation,  double. 

Bltiod,  red,  warm. 

Ornithologists  appear  at  present  undecided  as  to  the  division 
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of  this  great  and  interef  ting  Class  into  Order$f  u  the  following 
ajraopckal  table  of  sjllems,  difTering  in  this  respcct»  will  show: 

Ifitedi  and  8clioppM  btTc  oolj      •        .        •        •        3 

ViciBol*  Vi^QVa,  Mac  Leaj  and  Surminaoii,  5 
liiiBi,  Cavier,  Dumeril  and  Cams,  .  -  .  6 
UliScr.  7 

Snpoli,  fathain,  Mjrcra  and  Wolf,         .        •        .  9  i  ^^^..  ^ 

TMUBiaek,  - ,3  >Orcle». 

.  16 

17 

* 28 

U 

Okie  mny  truly  say  here,  "  the  choice  perplexes;**  and  the 
jouDgOrnitbologist  miut  be  puzzled  to  deterniine  which  of  these 
sjystsiiis  he  ought  to  adopt,  es|)eci:illy  since  the  8C\'eral  authors 
of  them  were  annongst  the  inosit  eminent  zoologists  of  their  time. 

I  am  indebted  to  Mr.  Owen  fur  my  knowledge  of  tlie  first 
nf  these  systems,  of  which,  as  at  present  it  is  little  known  in 
this  counir}',  I  will  lierc  |;ive  an  absti|Npt,  without  entering  into 
Hi  merits,  except  that  its  primary  sections,  or  Orders,  form  a 
very  natural  division  of  the  Class. 

OBBOid— I.  Atrial  Birdn.    iMJfir^tlm. 

Hub4>rdcrt.— A.  Accipitrinea. 
R.  raaacnnra. 
C\  Pira. 

—  II.  Tcrrcatrial  Bird*.     KrHmgfln. 

A.  (*olunibinc«. 
H.  (•aUinao-aiuk 
('.  rotirMr-. 

—  III.  Aquatic  Dirda.      Wmtttrntitlm. 

A.  WadiTn. 
\\.  Aiinrrtnr*. 

In  this  last  Order  he  inrhuies  the  Bustards,*  which  surely 
ought  to  iorm  a  separate  Sub-orcler. 

On  tfic  present  occasion  I  tthall  follow  the  svstem  of  Linne, 
as  improved  by  Ban»n  (*uvier,  in  tlie  last  edition  of  his  Rfgne 
jimimal.  adopting  from  Illiger  his  Order  of  Cursores^  or  run- 
ners, which  ap|ienrs  to  l»e  osculant  between  the  gallinacrous 
Order  and  that  of  the  waders. 

That  tlie  series  ouiiht  tu  lN*Lnn  with  the  treh- fooled  Birds,  as 
approaching  nearest  to  the  KrptileH,  there  is  no  doubt;  but 
which  should  terminate  it,  sireins  not  Matistfactory  determined. 
The  birds  of  prry  ap^iear  naturally  to  r(»niHM't  with  the  brasis 
of  prry,  rather  than  with  the  (  etaccans,  next  btrfore  which  Cu- 
vicr  has  placed  them;  Carus  ends  the  series  with  the  Gallina- 

1    (H%M. 


426  FUNCTIONS  AND  INSTINCTS. 

ceans,  which  Linne  amtrasts  with  the  Ruminants,  and  Mr. 
W.  S.  Mac  Leay  connects  with  the  Gnvwers,*  and  Illiger  and 
Lacepede  end  with  the  Psittaceans,  which  are  analogues  of 
the  Quadrumanes,  but  these  are  probably  mostly  analogoas 
forms ;  there  seems  a  more  strict  afiinity  between  the  web- 
footed  birds  and  the  Mmotremes,  the  Omitharhynchus,  Echii* 
na,  &c.,  which,  in  some  respects,  appear  to  form  an  oscolant 
Order  between  the  birds  and  the  beasts.  In  fact  the  Kids, 
though  united  into  one  group  with  the  Beasts  by  common  cha* 
racters,  may  be  regarded  as  forming  a  parallel  series  with  the 
latter  rather  than  a  continuous  one,  several  of  the  mem- 
bers of  which,  respectively,  represent  each  other,  both  as  to 
many  of  their  external  features,  and  their  functions.  Branches, 
like  those  of  a  tree,  seem  indeed  to  issue  from  every  natural 
series,  whether  vegetable  or  animal,  on  all  sides,  and  to  run  in 
all  directions  towards  those  of  other  series,  so  as  to  form  to- 
gether a  perplexing  labyrinth,  to  thread  which,  althooch  in 
mviy  places  there  appears  an  evident  clue,  in  others  it  be- 
comes evanescent,  and  the  investigator  of  nature  seems  lost. 
But  when  we  reflect  that  the  Author  of  Nature  is  infinilem\m 
essence  and  attributes,  we  must  expect  there  will  be  something 
that  indicates  their  origin  from  such  a  Being;  though  not  a 
real,  there  will  be  in  them  a  seeming  infinity  to  finite  minds. 
He  who  made  them  sees  them  all  at  once,  and  in  their  seferal 
places,  and  traces  simultaneously  every  series  through  all  its 
numberless  divarications  or  convolutions;  wliereas  man  sees 
only  a  part  of  the  ways  of  his  Creator.  He  can  have  no  si- 
multaneous view  of  things,  and  must  be  contented  with  adding. 
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here  a  little  and  there  a  little,  to  his  stores  of  knowledge, 
investif^ate  the  works  of  his  Creator  is  a  laudable  exercise  of 
his  powers,  and  to  aim  as  much  as  possible  to  discover  the  sys- 
tem of  things  that  the  God  of  Nature  has  established  by  his 
Wisdom,  and  upholds  by  his  Power,  is  to  aim  at  the  discover)' 
of  Truth;  who  will  more  and  more  reveal  herself  to  those  thaU 
using  the  proper  means,  seek  her  in  sincerity. 

Orders.^ 

1.  Sicimmrrs.  5.  Climbers. 

2.  Wnderti,  6.  Perchers. 

3.  Coursers.  7.  Ravencrs. 

4.  Scratchcrs. 

1  Rodeniia. 

2  The  Latin  names  of  the  Orders  are, — 

1.  Natatores.  5.  Scansores. 

9.  Orallatores.  G.  Insesnores. 

3.  Cursnres.  7.  Raptor es* 

4.  Rasores. 

*  Raptor  milcius.    Pha?dr. 
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Order  1 . — Swimm«r%  ( Weh-fmAed,  or  Aquatic  Birds.  This 
Onfer  includes  the  HArtes,  Palmipedes^  aiid  Pinnatipcdes  of 
Dr.  Grant*!  catalogue.) 

Boot,  cloacly  covered  with  feathers,  and  coated  with  a  thick 
down  next  the  skin.  A^^««  placed  behind  the  equilibrium. 
7k««  united  by  membrane  tor  swimming;  membrane  sumetimet 
divided. 

Order  2. — IVaders.  {F/nminffc^  Conf,  Jrocet^  H'aodcoek, 
Snipe^  Ibis.  t^lwinbiU^  Jahim.  Hitirrn.  Ilr.ron^  Crane,  Stork, 
OfkeT'Calcker.  Plover,  bustard. — Urallaturrs,    (irant.) 

£i<yf  consisting  of  very  long  tarsi,  with  the  apex  of  Ute  tibia 
bate ;  stretched  out  in  flight.     IVin^s.  long. 

Order  Z.^^Cfmrsers,  (Apteryx.  Ostrich^  Emeu.  Cassoitaryf 
Dado,  ice* — Cursofes,     Cinint.) 

WiXGAt  very  short,  not  used  for  flying.  Legs,  robust  'Ihes^ 
>     4.     Beak,  depressed  or  compressed. 

Order  A^^Scratchers.  (Pigeon.  Quaif.  Partridge.  Cummon 
Fmdty^  Guinea-fmH.  Pheasant.  Turkey.  Peacftck.  ic. — Aiecto- 
rideg^  GaUimr^  and  Columhte.     Grant.) 

Upper  mandible,  vaulted:  no5/ri7i,  pierced  in  a  membranous 
noe  at  their  base,  covered  bv  a  cartilaginous  scale.  7ffffV- 
j/tttkers^  14—18. 

Order  b^'-^CIimbers,  (Psittaceans.  Toucan.  Cuckoo.  ffVy. 
meck^  Woodpecker,  tic, — Chrlidonvs^Mcytrkes.AnisMlactyli.  Zy^ 
godactyiL    Grant.) 

Feei  with  two  toes  before  and  two  t)eliind. 

Order  fi. — Perckers.  kins-fishfr,  Ihunfe.  Humming-bird. 
'Pree^creeper^^ut'hittch ,  liird  nfParadisvJ.  ruv\Mairpie Marling 
Cfms4ieak.  Gross-hetik,  (itJd-fititk,  Linn>t,  SjHtrnttr.  'l\tmimse, 
Lark^  Goat'Suckrr.  Sirallfftr,  Tay!nr»hirL  .\fi:htinffale.  Red" 
bremsi^  Flycatcher,  Wack-hinL  Chnttrrvr,  liutchrr^bird.  ii*\ — 
Gnnirartr.  Insrctiturtr.^wA  ihnnmtrtr.     (!rant.) 

Toes  four:  formed  for  prehension  in  niili fixation.  Kxtcmal 
k^  united  at  the  base  to  thr  internal .  7%rrr  toes  before  and 
ome  behind.     All  other  rhnrnrters  nesratire. 

(Orders  7. — Ritveners.  (ihrl^  Sfwrrl^ini-hml.  Buv^ard.  Kite, 
SpmrrwT'-hau'k.  FtUcon.  Harpy,  KtijL^le,  rulture.ALC. — Raptues, 
Grant.' 

Beak  rolHMt,  upficr  mandible,  on  rnrh  side,  anned  with  a 
looUi.     l^g*  short,  mbust     Ttes  arrneti  with  crooked  claws. 

i^rd^r  1. — Tl»e  strimmrrs,  nr  wi'b-footod  birds,  form  a  verj- 
tin{ir»nant  {tart  of  tlie  fcatlirrcil  rarr,  both  as  furnishing  man 
«ith  Cxid.  an«l  as  niinislcrini;  i;n::itlv  to  his  romfort^  by  tlieir 
down  and  feathers,  wlien  he  retires  to  rest :  uiid  also  by  tlieir 
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action  upon  the  iuiiabitants  of  the  waters  both  of  the  sea  and 
rivers,  which  form  the  principal  pari  of  llieir  food.  Cuvier 
remarks,  that  theao  are  the  only  birds  la  which  the  neck  ei- 
ceedB,  and  sometimes  considerubly,  the  length  of  the  legs. 
Swimming  on  the  surface,  they  can  thus  dip  deeper  to  seue 
their  prey.  The  same  remarli  may  be  extended  to  the  Sau- 
rians,  in  which,  though  the  majority  have  a  short  neck,  one 
fossil  animal,'  which  appears  to  be  the  analogue  of  the  sytta, 
has  a  very  long  one.  Other  birds,  aa  well  as  those  of  the  fwo- 
sent  Order,  are  distinguished  by  the  length  of  Ihe  neck ;  as  the 
peacock,  the  turkey,  and  several  other  GaUinaceans  and  the 
Ostrich  and  it»  congeners  are  still  more  remarkable  in  that 
respect.  This  structure  is  probably  as  useful  to  them  M  to 
the  wcb-footed  birds,  in  enabling  thcin  to  secure  articles  of 
food  that  would  otherwise  be  out  of  iheir  reach. 

Tho  birds  at  the  foot  of  this  Order,  and  indeed  of  itie  wh(^ 
('lass,  are  the  thorUmnged  swimmers,  particularly  the  auk'  and 
the  pe^nguin;'  the  one  having  its  station  in  the  northern,  and  ^ 
the  other  in  the  somhem  seas,  reaching  to  the  antartic  circle. 
The  Tun'Oiern  one,  the  auk,  seems  tc  rank  above  the  penguto, 
for  its  wings  have  those  feathers  which,  from  their  ofliee  heM% 
to  propel  birds  whenthey  !ly,aro  denominated  roH'jn^feathws,' 
and  they  can  flutter  and  flap  their  wings,  while  the  penguin* 
have  none  of  these  leathers,  and  cannot  use  tiicir,  ao  eaUedl  i 
vnngi  as  such.  The  legs  of  the  aulc,  also,  are  not  placed  qtlfte 
so  near  the  tail,  as  in  the  southern  bird,  in  which  lliey  are  close 
to  il,  though  both  siantl  itoarly  in  a  vertical  position.  Bui 
though  of  no  apparent  use  as  tcings,  their  short  anterior  appen- 
dages that  go  by  that  name,  are  not  given  them  by  their  Cre- 
ator merely  for  show,  for  when  under  water  they  use  them  as 
fins;  and  w lien  it  is  recollected  that  Captain  Beech y  found 
them  between  three  and  four  hundred  miles  from  any  land,' 
they  seem  to  have  occasion  for  additional  rowing  organs.  One 
traveller,  D.  Pagts,  says-that  they  also  so  met  imes  use  their 
wings  as  fore-legs,  walking  on  all  fours.'  Some  of  them  bur- 
row like  rabbits,  but  how  they  ctl'ect  this  has  not  been  ascer- 
tained. In  general  they  are  reckoned  as  the  most  stupid  and 
foolish  animals  in  the  whole  Class:  in  fact  most  of  the  web- 
footed  birds  exhibit  less  of  the  life  and  spirit  and  gaiety  that 
distinguish  so  conspicuously  those  whose  principal  theatre  of 
motion  is  the  air:  belonging  as  they  do  to  two  elements,  they 
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mav  be  regarded,  in  lome  sense,  as  half  fowl  and  half  fish ; 
ana  when  we  call  a  man,  not  remarkable  for  sense,  a  gcose^ 
we  admit  some  such  degradation  in  aquatic  birds. 

But  all  sea-birds  are  not  of  this  character ;  amongst  these 
the  jrigaie-bird}  and  the  albatross*  are  most  conspicuous,  emu- 
lating the  eagle  and  the  vulture  amongst  the  terrestrial  birds 
of  prey.  Of  all  the  oceanic  birds,  the  frigate-bird  comes  nearest 
to  the  eagle.  Its  keen  sight,  its  crookea  beak,  its  short,  robust, 
and  plumy  legs,  its  sharp  claws,  the  vast  extent  of  its  wings, 
and  Its  rapid  flight,  all  snow  that  it  is  the  oceanic  representa- 
tive of  the  king  of  birds.  If  the  peaceful  flying-fish  seeks  a 
refuge  from  the  dorados*  and  bonitos,^  its  aquatic  enemies,  by 
elevating  itself  fromUhe  water  into  the  air,  the  frigate-bird 
darts  upon  it  like  a  thunker-bolt  and  devours  it.  If  the  booby^ 
has  caught  a  flsh,  like  the  bald  ea^le*  the  frigate-bird  often 
compels  it  to  let  go  its  prey,  and  seizes  it  before  it  reaches  the 
water.  Its  extent  of  flight  is  wonderful,  and  exceeds  that  of 
any  other  marine  bird ;  for  it  possesses  between  the  tropics  a 
domain  of  more  than  four  hundred  leagues,  over  which  it 
directs  its  course  by  day  and  by  night;  for,  as  the  plumage  of 
the  under  side  of  its  body  is  not  impervious  to  the  water,  it 
cannot  continue  long  upon  it,  but  prefers  to  brave  the  wind  and 
the  tempest,  and  to  elevate  itself  above  the  storm,  and  for  re* 
poee  retires  to  lofty  rocks  and  woody  islets. 

The  albatross  is  the  analogue  of  the  vulture,  and  the  largest 
of  the  sea-birds,  and  his  wings  exptind  sometimes  to  the  extent 
of  twenty  feet;  like  his  prototype,  he  is  occasionally  so  gorged 
with  food  as  to  lose  the  power  of  flying,  and  when  pursued, 
his  only  resource  is  to  disgorge  his  overloaded  stomach.  Mr. 
Bennet  has  given  a  very  interesting  account  of  the  mode  of 
fltffht  of  this  bird,  to  which  I  must  refer  the  reader.' 

1  observed  in  the  lltet  chapter,  that  one  of  the  short-winged 
fomily  of  this  Order,  the  merganser,  appears  to  be  eonneeted 
with  the  Saurias  by  its  serrated  beak ;  but  the  penguins^  which 
are  at  the  foot  of  the  same  Family  and  of  the  Order,  seem  con- 
nected with  the  Chelonians,  their  rudimental  wings  and  their 
legs  approaching  the  paddles  and  webbed  feet  of  the  turtles 
and  some  of  the  tortoises.  Their  plumage  when  not  analyzed^ 
resembles  very  much  the  fur  of  a  seal,  or  some  quadruped. 


1  Taehypetet  AquiU,  2    DiametUa  exulan^^ 

3  CorypMna  hijfpurut.  4    Scomber  PeUmit, 

5  Svla  Battana, 

6  Richardson,  Fn,  Boreal,  Amerie.  ii.  15.    Audubon.  Biogr*  16^ 

7  W9nd$ring9^  Slc  i,  45—47, 


Order  i. — I  have  already  noticed  several  circumstance)  i* 
lative  to  the  birds  of  this  Order;'  1  shall  not,  tiierefore,  in  thii 
'  place,  enlarge  much  upon  them.     Their  general  function  ii 
I  not  only  to  devour  the  smaller  fishes,  aquatir  Miil)tMcan«,iuiil 
oilier  animals,  as  well  ns  ihcir  spawn,  thai  inhahil  iIh:  watert 
r.of  iho  globe,  whether  salt  or  fresh,  but  also  those  that  are  fmimf 
in  tlicir  vicinity,  as  worms,  small  reptiles,  and  insects  in  their 
dtiTeretit  states;  and  their  form  is  particularly  adapted  totheif 
Ainction :  very  long  legs  and  toes ;  naked  knees ;  a  U>ng  atiaip 
beak  i  where  tiiey  liave  to  din  under  water  for  tlicir  Ibod  a  long 
i.  aeck ;  aud  as,  on  account  of  their  great  length,  they  couli)  dM 
V  Qonvenicntly  double  iheir  legs  inflight,  their  t»il  is  luuill/ 
^'extremely  short,  so  as  to  permit  the  legs  to  be  stretched  oA 
•nd  act  in  some  degree  as  steering  organs.     The  body  of  thM 
birds,  generally  speaking,  in  shape,  seems  to  approach  ttiott^ 
the  Scrutckers,  but  is  rather  longer,  and  not  so  plump.    Tin 
form  of  some  of  them  is  very  elegant  and  graceful:  the  dim- 
age  of  others,  especially  of  some  of  the  scolopnceous  Uwt, '» 
beautifuDy  mottled,  but,  generally  speaking,  their  coloun  in 
not  brilliant. 

There  is  one  bird*  of  this  Order  tlmt  is  particularly  intctt^ 
uig,  not  only  on  account  of  some  singularities  in  its  strnctimi 
but  likewise  lor  its  amiable  manners :  this  bird  is  describad  uti 
figured  by  Piso*  under  the  name  of  Ankyma.  but  it  is  mflW 
commonly  known  by  that  of  Kamichi.  It  is  said  to  be  Utger 
than  the  peacock  or  even  the  swan.  Its  wings  are  wtned 
with  two  strong  spurs,  which  point  outwards  when  the  wing 
is  folded;  but  its  most  remarkable  feature  is  the  long,  alemter, 
cylindrical,  and  nearly  straight  horn  which  arms  its  forebead. 
One  would  suppose  a  bird  so  fitted  for  combr  ts  was  the  l«mr 
of  the  feathered  race,  delighting  in  battle,  and  bloodsbei 
but  ihis  is  not  the  case,  for  it  is  one  of^the  most  gentle  sod 
susceptible  of  birds.  It  feeds  upon  grass,  and  altacls  nobirtli 
that  approach  it :  at  the  lime  of  pairing,  however,  the  malei 
contend  tiercely  and  sometimes  fatally  for  the  females;  but  the 
victory  gained,  they  become  patterns  of  conjugal  fidelity,  new 
)>artiDg,  and  like  the  turtle,  if  one  outlives  the  other,  the  sat- 
vivor  usually  is  the  victim  of  its  grief.' 

Another  South  American  birdof  thisOrdar,'if  we  maycn* 
dit  the  accounts  that  are  given  of  it,  is  gitled  by  its  CnaMr 
with  an  instinct  still  more  wonderful;  it  seems  to  have  analo- 
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ral  inclination  for  the  society  of  man,  and  seems  to  occupy  the 
same  place  amongst  birds  that  the  dog  does  amongst  quadru- 
peds. When  taken  and  fed  in  a  house,  it  becomes  attached  to 
the  inmates.  Like  the  dog  it  knows  the  voice  of  its  master, 
and  will  follow  or  precede  him  when  he  goes  out,  quits  him 
with  reluctance,  and  appears  delighted  when  it  sees  him  again. 
Sensible  of  his  caresses,  it  returns  them  with  every  mark  of 
aflection  and  gratitude,  it  seems  even  jealous  of  his  attentions, 
for  it  will  peck  at  the  lees  of  those  who  come  too  near  to  him. 
It  knows  and  acknowledges  also  the  friends  of  the  family.  It 
sometimes  takes  a  dislike  to  individuals,  and  whenever  they 
appear,  attacks  them,  and  endeavours  to  drive  them  away. 
Its  courage  is  equal  to  that  of  the  dog,  for  it  will  attack  ani- 
mals bigger  and  better  armed  than  itself.  Sonnini,  who  re- 
lates the  preceding  anecdotes  from  his  own  observation,  was 
also  told  that  in  some  parts  of  America,  these  birds  were  en- 
trusted with  the  care  of  the  young  poultry,  and  even  of  the 
flocks  of  sheep,  which  they  conducted  to  and  from  their  pas- 
tures.^ 

The  common  Stark*  seems  equally  attached  to  man,  and  in 
return  has  generally  met  with  protection  from  him,  and  in 
many  nations  has  been  accounted  a  sacred  bird  that  it  is  a  sin 
to  kill  or  molest;  and  they  are  entitled  to  these  immunities  not 
only  on  account  of  their  philanthropic  instincti,  but  likewise 
because  they  destroy  lizards,  frogs,  serpents,  and  other  noxious 
reptiles,  which  are  a  considerable  annoyance  in  low  and  marshy 
districts.  The  hiack  Stork^  is  of  a  less  social  turn,  and  avoids 
the  neighbourhood  of  man,  and  frequents  solitary  marshes  and 
thick  woods,  where  it  niditicatcs  on  old  trees. 

Order  3. — We  seem  to  enter  this  order — which  from  the 
swiftness  of  the  few  animals  that  compose  it,  is  called  the  Or- 
der of  Coursers* — by  one  of  the  most  singular  birds  that  is  at 
present  known ;  I  mean  the  Apteryx  australis  of  Dr.  Shaw.  As 
far  as  can  be  judged  from  the  only  known  specimen,  which 
was  brought  from  New  Zealand  in  1812,  one  would  think  this 
bird  osculant  between  the  IVaders  and  the  present  Order.  Its 
legs,  indeed,  seem  those  of  a  gallinaceous  bird,  with  a  tend- 
ency, as  Mr.  Yarrel  remarks,  to  the  spurs  of  that  tribe,'  but  its 
beak  is  related  to  that  of  the  Ibis,  and  the  lateral  skin  of  the 
toes  is  notched  as  in  the  Phaieropes,  The  wings  are  shorter 
than  in  any  other  known  bird,  quite  concealed  by  the  feathers, 
and  terminate  in  a  claw;  a  circumstance  which  seems  to  indi- 
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cate  an  approximation  to  eome quadruped  form.  These  -whp, 
ihougd  UNuIcss  for  fJiglit,  were  doubtless  given  by  ilE  Creator 
to  this  aniiiKil  lo  answer  some  purpose  in  its  economy,  cither 
Bs  a  weapon  or  a  prchenaire  organ.  With  the  birds  uf  the 
Order  in  which  it  is  placed  it  agrees  in  its  genera)  fonn  and 
plumage,  but  in  stature  it  falls  below  ihem,  bGing  of  the  size  of 
a  smalt  turkey.     It  is  called  by  the  natives  Kivi. 

There  is  another  insular  bird,  the  Dodo,  noticed  in  a  foiTDei 
chapter,'  which,  though  classed  with  Otis,  to  judge  from  iu 
figure,  seems  to  connect  the  Ostrich  with  the  neji  Order,  the 
Scralchrrs;^  but  if  we  suppose  the  Order  to  form  a  circk,  tbw 
birds  will  meet,  one  still  being  conterminous  to  the  Order  abon 
it,  and  the  other  to  that  below  it.  These  two  birds  hare^Mff 
toes.  Mr.  \V,  S,  Mac  Ixay,"  as  well  as  several  other  loolo- 
gists,  is  of  opinion  that  the  Ostrich  Family,  meaning  the  lyf* 
cal  members  of  it,  both  in  their  inlemai  as  well  as  their  ejier' 
no/ structure,  approach  the  nearest  to  Mammalians.  Of  the 
Ostrich  itself  it  is  slated,  amongst  other  characters,  that  its  up- 
per evclid  is  movable  and  ciiialed,  and  that  its  eyes  are  more 
like  the  eyes  of  a  man  than  those  of  a  bird,  and  ihey  aren 
act  as  both  of  them  to  sec  the  same  object  at  the  same  titoe; 
that  it  is  the  only  bird  that  discharges  urine,*  with  mlUlyei^ 
cumstances  which  1  have  no  room  to  enumerate.  Mr.  0«o. 
however,  whflle  accuracy  as  a  comparative  anatomist  can  be 
fully  relied  on,  has  observed  to  me,  that  the  urinary  bladder, 
sternum,  and  some  other  parts  of  these  birds,  arc  closer  ap- 
proximations to  the  Chclonians  than  the  Mammalians. 

The  animal  of  the  latter  Class,  whose  external  form  ap- 
proaches nearest  lo  the  Ostrich,  is  the  Came.},  a  resemblance 
which  has  been  so  striking,  that  from  a  very  early  period  tbcv 
have  been  designated  by  a  name  which  connects  them  triin 
this  quadruped:'  in  many  particular  points,  besides  general 
form,  they  also  resemble  il.  The  substance  and  form  of  their 
two-toed  feet,  a  callosity  on  their  breast  and  at  the  os  pubi). 
their  flattened  sternum,  and  their  mode  of  reclining.  It  is  sin- 
gular that  these  birds  associate  with  beasts,  particularl)' Ibc 
quagga  and  zebra.^ 

The  new  world,  which  has  a  representative  of  the  camei  in 
the  lama,  and  of  the  hippopotamus  in  the  tapir,  has  also  a  pe- 
culiar ostrich  of  its  own,  which  is  called  the  nandu ;'  ao  that  in 

1  Beo  iibove,  n.  30,  2    VigorB  in  lAma.  Dram.  li'- 1*5-         I 

3  Hot.  EnC.  aiifi.     Linn.  Tram.  n4.  43. 

4  K.  D.  D-H.  N.  iii.  85,  B6.  5  StnUhia-caniiat. 
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Afirica,  Asia,^  Australia,*  and  America,  there  is  a  distinct  ge- 
'  nu8  of  the  present  order,  each,  as  itt  present  known,  consisting 
cfa,  single  species. 

With  respect  to  iheir  functions^  not  much  has  been  observed: 
they  arc  said  to  live  a  good  deal  upon  grain,  fruit,  and  other 
vegetable  substances,  and  the  nandu  is  fond  of  insects ;  pro- 
baoly  others  of  them  may  also  assist  in  restraining  the  inces- 
sant multiplication  of  these  little  creatures.  The  ostrich  may 
be  said  almost  to  graze,  though  it  is  very  eager  after  grain ; 
but  its  history  is  too  well  known  to  require  any  further  en- 
largement upon  it. 

Order  4. — The  birds  of  this  Order  are  called  Scratchers,  from 
an  action  common  to  many  of  them,  and  more  particularly  ob- 
servable in  our  common  poultry,  that  of  scratching  the  ground 
to  turn  up  food,  especially  when  followed  by  their  chicks.  Of 
all  the  gifts  of  Providence,  there  is  none  that  more  promotes 
our  comfort  and  pleasure  than  the  majority  of  the  animals  that 
compose  this  Order,  for  it  includes  almost  all  our  barn-door 
fovrls,  and  the  great  majority  of  the  game  pursued  so  eagerly 
by  the  sportsman ;  birds  not  only  valuable  for  the  variety  and 
delicacy  of  the  food,  both  flesh  and  eggs,  with  which  they  sup- 
ply our  tables,  but  delighting  us  by  the  beauty  the  elegance, 
and  stateliness  of  their  forms ;  the  diversity  of  their  plumage, 
especially  the  elongated  or  expansile  tail  feattes  of  the  males; 
and  the  rich  variety  and  splendour  of  their  colours.  The  gor- 
geous peacock  and  the  graceful  pheasant  have  scarcely  a 
parallel  in  the  other  Orders,  except  perhaps,  as  to  splendour, 
in  those  brilliant  little  gems,  the  humming  birds. 

I  have  mentioned,  on  a  former  occasion,'  the  numerous  va- 
rieties of  the  common  fowl,  which  have  probably  been  pro- 
duced by  climate  and  cultivation.  With  regard  to  size,  Su- 
matra appears  to  produce  both  the  smallest  and  the  largest 
kind  of  poultry,  the  common  feather-legged  Bantam^  and  the 
higo  fowl,^  the  cock  of  which,  Mars<len  says,  he  has  '*  seen 
peck  ofi*  a  common  dining  table  ;  when  fatigued,  they  sit  down 
on  the  first  joint  of  the  leg,  and  are  then  taller  than  the  com- 
mon breed."  Col.  Sykes  imported  them  into  England  in 
1831;  the  hen  laid  freely,  and  reared  two  broods  of  chickens. 

Wild  poultrv  are  found  l)oth  in  the  old  world  and  the  new: 
the  jungle-fowl,*  from  which  our  breeds  are  supposed  by  Son- 
nerat  to  have  originated,  are  common  in  India ;  and  the  Span- 
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iards  are  said  to  have  found  another  kind  in  Peru  and  Mexico^ 
in  \(^hich  last  country  they  were  domesticated,  and  called  ckU 
acchidlacca;  Parmcntier  states  that  he  heard  the  crow  of  the 
cock  of  this  breed  in  the  wildest  forests  of  Guiana,  and  that  he 
had  seen  one  of  them.* 

The  birds  of  this  order  are  granivorous,  insectivorous,  or 
both,  and  the  IIocco  is  stated  to  subsist  on  buds  and  fruiti. 
Some  are  gregarious,  as  the  pigeons ;  while  others,  as  the  par* 
tridge,  form  coveys  only  for  a  time ;  in  spring  those  that  sur- 
vive the  sporting  season  pair  oiT,  and  are  soon  at  the  head  of  a 
numerous  family. 

Order  5. — Baron  Cuvier  has  separated  the  Climbers  from 
Mr.  Vigor's  Order  of  pcrdiers,  not  only  on  account  of  their 
having  two  toes  behind,  as  well  as  before,  but  also  on  account 
of  ditibrenccs  in  their  larynx,  sternum,  and  ccccal  appendages. 
Amongst  the  Climbers,  though  there  are  some  armed  with 
beaks  of  very  extraordinary  forms  and  magnitude,  as  the  tou- 
can, there  are  none  so  interesting  and  altogether  so  remarkable 
as  the  Psittacean  Family,  or  the  Parrots,  Pa rroquets.  Macaws, 
Cockatoos,  &c.  They  seem  complete  analogues  of  the  Mon- 
keys and  other  Quadrumancs,  which  they  exceed,  in  their 
faculty  of  learning  to  articulate  many  words,  for  which  their 
lower  larynx  is  particularly  constructed,  and  thus  mimic  </ie 
utterance  of  maa^  as  the  former  animals  do  his  actions  ;  a  cir- 
cumstance which  seems  to  have  induced  some  ornithologists  \o 
place  them  at  the  head  of  their  Class,'^  in  contrast  with  the 
latter  aniinahs. 

There  is  a  genus,  hclongiii!/  to  this  Order,  found  in  the 
southern  i)arts  of  Africa,  the  species  of  which  are  called /»fr- 
cuchvrs,'  and  are  remarkable  for  indicating  both  to  the  honey- 
ratel*  and  llie  Hottentot  the  subterranean  nciits  of  certain  bees, 
which  thev  do  bv  a  particuhir  crv,  uiorniui^  and  eveniniz,  and 
by  a  gradual  and  slow  tlight  towards  the  (juartcr  where  tlie 
swarm  Vif  hrcs  have  taken  up  their  abode;  the  beast  and  the 
man  both  attend  to  tlie  notice,  seek  the  spot,  and  dig  up  the 


1  A'.  D.  D'if.  \.  \ii.  ITi.  ^Nlofh^rn  oniitlinloirists  apjH*ar  to  arcniint  all 
tlicsf  hrt'cds  ;is  \v(  11  ijs  lliosc  mciitioiud  in  .'i  fMrinrr  cliaptor  (Sx'  alx)vr,  \u% 
as  (li>Ntiiict  SI). f'us.  Iiiiim*,  Ik'^'kIcs  liis  Pfmsifinus  (.'aUm<  a^  or  tlio  rdinnif^n 
hrci-d,  lias  V:ir.  ,.?,  /'.  <»'.  nistntiiit,  or  tUr  I'nlin/i  hrvrd  :  y.  P.  (i.  ecautintu^,  or 
the  Riimpht  ;  J.  I*,  d.  Mnrio,  or  the  hlark-sKinurd  breed  ;  i.  I*.  G.  lanatus,  or 
the  »ilk  hun\  :  «  /*.  f'.  rn.Nyi//.s,  or  tin-  Fiitshnui  Ijreed  :  and  ^.  /'.  U.  Pusillnf. 
or  the  liuntum  lined.     Tin  ro  arc  several  niorr  in  (inielin. 

2  Illiirer.  &:e.  3     Indicator  major^  minor  Vic'iU^  i^c 
4     Vincra  mtllirora. 


•• 


BIRM.  4S6 

;  mnd  to  tlie  share  of  the  bird  generally  falls,  not  the  part 
fliored  with  the  Aonry,  but  that  in  which  the  grubs  are  con* 
Cained:'  so  that  tlie  bird,  though  it  invites  otiiers  to  partake  with 
it*  has  its  own  subsistence,  which  it  could  not  otherwise  readily 
come  at,  principally  in  view.  Ikitli  this  animal  and  its  com- 
psnioo,  the  rntcl,  are  fitted  by  Providence  for  their  function, 
«nd  protected  from  the  dnnuror  to  which  they  are  exposed  from 
the  stingsof  the  irritated  bt*c4  by  a  very  hard  skin.  The  bees» 
however,  sometimes  revon^re  thenisclves  on  the  treacherous 
bird  by  attacking  it  alx)Ut  the  head  and  eyes,  and  so  destroy* 
ing  it.'  It  is  singular,  and  atiurds  a  most  convincing  proof  of 
dengn,  that  two  aninmln  that  arc  so  necessary  to  eacn  other, 
Che  one  to  indicate  and  tlic  other  to  etcavato  tlieir  common 
prey,  should  each  be  dct'en(ied  by  the  Mam j  kind  of  annour,  and 
onch  leek  a  ditibrent  |w»rtion  ot'  the  sfM»iK  suited  to  its  habits. 

Amongst  the  birds  most  remarkable  for  their  instincts,  in 
the  present  Order,  is  the  wnjnrck.*  It  is  a  feathered  iiN/*ealer, 
and  is  organized  by  its  ( >eutor  to  entrap  its  prey  by  the  very 
•nme  means  as  the  (juii(lru|ie<l  ones.  Like  them,  it  can  pro- 
trude its  tongue  to  a  very  crreat  length,  which  is  not  owing  to 
the  structure  of  this  organ  itself,  but  to  a  peculiar  ligamentous 
flhemtk  in  which  it  usually  is  contained.  Its  salivary  glands 
•re  abo\-e  an  inch  long,  and  shnfuHl  sf^mewhat  like  a  tea-spoon. 
The  saliva  they  secrete  i<<  so  very  viscid  as  to  be  capable  of 
being  drawn  into  threads  finer  than  a  hair,  and  several  lect  in 
lengui:  so  that  when  the  tfin^ue  is  U'sineared  with  it,  no  in* 
aect  that  touches  it  can  esra{»e.  Likt*  its  anak>^ues,  its  darta 
ill  tonsue  into  anant-hilKnr  lays  it  <»n  an  ant-track,  and  draws 
h  back  into  its  mouth  ladi-n  with  |>n\v.*  It  is  singular  that  the 
functions,  in  warm  climates,  t^iven  in  chart^e  by  Providence  to 
amadmprds^  in  tein[)erate  ones,  in  tfii^^  instanee,  devolves  upon 
hirdf.  the  rapid  increase  ot' ants,  in  tro|«ir;i|  eoun tries,  probably 
reoderetl  it  ikecessarv  that  their  devourers  should  be  more  nil- 
menMis,  and  act  witii  u  ^r<*ater  momentum. 

The  p*neral  functions  of  this  t  >rder,  as  thev  are  in  most  of 
thoae  of  tiie  present  Cla<(s.  arc  various.    The  food  of  some  are 
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roots,  fruits,  and  other  vegetable  substances;'  of  ottiCra  tlM. 
grubs  of  insects  ;'  of  others,  again,  principally  insects  in  geofr* 
ral  under  every  form  ;*  and  lastly,  some  to  fruits  or  insects  will 
add  the  eggs  and  the  nestlings  of  other  birds.* 

Order  6. — The  birds  uf  this  Order,  the  Pti-chers,  are  distin- 
guished from  the  last,  nol  only  by  the  characters  lately  oor 
ticed,  but  likewise  by  a  considerable  diiTcrence  in  their  hnlMta^ 
and  manners.  Amongst  them  we  tind  all  those  that  ddt^ 
Tis  by  their  varied  song;  ihcy  are  truly  birds  of  the  air,  forlkajT 
seem  to  have ihe  full  command  of  that  clement ;  many  of  tbent' 
moving  gaily  in  every  direction  that  their  will  suggests,  risiif, 
aad  falling,  flying  backwards  and  forwards, or  performing  (w 
less  evolutions,  p-o  re  nata,  in  their  flight.  These  Perchgt 
ileo  are  the  best  nesi- builders,  nol  usually  selecting,  like  lb» 
Climbers,  the  interior  of  a  hollow  tree  or  similar  situations,  bat. 
most  commonly  interweaving  theimests  between  the  twigs  and 
branches  of  trees  and  shrubs,  or  suspending  tbem  from  thea^ 
or  even  attaching  them  to  humbler  vegetables ;  some  haviw 
even  exercised  arts  from  tlic  creatibn,  which  man  has  foundn 
the  greatest  benefit  to  him,  since  he  discovered  them.  Tbett 
birds,  indeed,  may  be  called  the  inventors  of  tlic  several  srts  of , 
the  weaver,  the  seamstress,  and  thetailor,whencesomeofl)ieiD 
have  been  denominated  ti-earer  and  tailor-birds. 

The  nest  of  the  liiile  Indian  weaver-bird,'  though  it  Ja*  ' 
neither  warp  nor  woof,  biding  formed  by  various  convolulions 
of  the  slender  leaves  of  some  grass,  so  intertwined  aa^ti^ 
tangled  as  to  produce  a  web  sufficiently  substantial  for  the  pn- 
toction  of  the  inhabitants  of  the  nest,  irf,  nevertheless,  a  VBijr 
-wonderful  structure,  but  as  it  is  well  known*  I  shall  not  further 
enlarge  upon  it,  but  proceed  to  the  tailor-birds,  whose  nests  «« 
still  more  remarkable. 

India  produces  several  species  that  are  instructed  by  tfaei 
Oreator  to  sew  together  leaves  for  the  protection  of  their  c«i 
and  nestlings  from  the  voracity  ()f  serpents  and  apes;  tb^ 
generally  select  those  at  the  end  of  a  branch  or  twig,  and  sew 
Ibem  with  cotton,  thread,  and  fibres.  Colonel  Syk^  has  sees 
some  in  which  the  thread  was  literally  knotted  at  the  end.' 
Thelndianbirdsof  this descriptionform  two  genera,  separated 
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from  Sylvia  by  Dr.  Ilorscfield.'  The  inside  of  these  neets  if 
lined  osoally  with  down  and  cotton. 

But  these  bird^i  are  not  ronfiiMNi  to  India  or  tropical  coun* 
tries;  Italy  can  boast  a  s|»eries  which  exercises  the  same  art: 
and  I  am  indebted  to  tlu;  kindness  of  one  of  our  roost  eminent 
omithulogists'  for  bein*;  cnahliMJ  to  give  a  fi^re  of  this  pretty 
and  interesting  biid  from  a  H|H.'rin)en  in  his  possession;*  and 
to  the  Zoological  Soriety  for  tlit'ir  |>crniission  to  have  a  draw* 
iag  made  from  a  iM^st  in  their  niuscum.'  This  httle  creature 
was  originallv  describ«^d  and  fit^urod  by  M.  Tcqninok  in  WiO^ 
but  its  singular  instincts,  as  to  its  mode  of  nidification,  were 
aAerwards  given  in  detail  by  iVofessor  P.  8avi.  It  is  called 
bv  the  Fisans  liecca  motchino^  and  is  a  s|iecies  of  the  genus 
^ria.* 

In  summer  and  autumn  it  t'recincnts  marshes,  but  in  the 
spring  it  seeks  the  meadows  and  c*ornfH.'lds :  in  which,  at  that 
season,  the  marshes  Immiii;  bare  (»f  the  settles  which  cover  them 
io  the  summer,  it  is  rompflled  to  construct  its  nest  in  tussocks 
of  grass  on  tlie  brink  ot ditrbcs:  but  the  loaves  of  these,  being 
wwk,  easily  spht,  so  that  it  is  ditlieult  for  our  little  seamstress 
to  unite  them,  and  so  to  form  the  skeleton  of  licr  fabric.  From 
this  and  other  circumstanres  the  wrnal  nests  of  these  binis  difler 
so  widely  from  those  nuide  in  tfie  autumn,  that  it  seems  neit 
Io  impr/ssible  that  Uith  slioi]|il  )io  the  work  of  the  same  artisan. 

The  latter  are  const rnr ted  in  a  lhi(*k  bunch  of  sedi^cor  reed, 
they  are  shu|ied  like  a  iiear.  Uirii:  dilateti  In*  low  and  narrowed 
aboTc,*  so  us  to  leave  an  a)>i.Ttiirr  siitlirinit  f<»r  the  ingress  and 
egress  of  the  binl.  The  i:reat<'<it  h4>ri7.<»ntal  diameter  of  the 
ne»t  is  al><>ut  two  int^hes  and  a  halt,  and  the  vertical  is  five 
inches  i»r  a  little  mi»re. 

Tlieni'Ht  wiinderl'iii  thin!:  in  the  (*nnstrurtion  of  these  nests 
1%  ttic  nieth«xl  to  wlurh  tlie  liltir  hini  has  recourse  to  ketfp  the 
ining  b'aves  united,  of  uliifli  it  is  roni]H»«efi.  The  sojr  inter* 
wca\ni'^,  mon*  or  less  deiirati*.  of  horiHisjeiHfMH  or  Ik^teroi^?. 
fieoiis  »iii>stani'f*s  forms  the  |>nn<*i|ml  af)o|.i<;d  by  other  birds  to 
Ltfid  ti'irether  the  ]iariet(*s  of  their  ii«*«>ts:  but  this  >i//r/#f  is  imi 
w«-aver.  tor  the  l<:avesof  the  m-iI^'i-s  nr  n-rds  are  united  hv  real 
Btiick''f,  In  th(*  edire  of  each  leaf  >he  n  takes  probably  with  her 
beak,  minute  a) (ertu res,  throUi!h  uhieh  Nh4*  eon t rives  to  (*iiss, 
perha{*ii  hy  means  of  the  same  orL'an.  one  or  more  eords  formed 
tt(  spider's    \%eb,  panic uiurly  of  that  of  their  eg(;-|H»uelM.*s. 
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These  threads  are  not  very  long,  and  are  sutTictenl  only  lo  ptsi 
two  or  llirce  timtis  rroin  uiiu  luaf  lo  another;  they  are  of  un* 
equal  thickness,  and  have  knots  scattered  here  and  there, 
wninh  in  somo  places  divide  into  two  or  three  branches. 

This  is  tlie  manner  in  wliich  the  exlorior  of  the  nest  is 
formed ;  the  interior  cQiuiist«  solely  of  down,  cbieiiy  from  plants, 
a  little  spider's  web  being  intermixed,  which  helps  to  keep  ibc 
other  substances  together.  In  the  upper  part  and  sides  oiT  the 
nests,  the  two  walls,  that  is  the  external  and  intumal,  are  in 
immediate  cMbel ;  but  in  the  lower  part  a  groutctr  ^ace  in- 
icrveiies,  fille^with  the  slender  foliage  ol'  grasttcs,  the  florets  of 
Syngenesious  plants,  and  other  materials  which  render  soft 
and  warm  lho\>ed  in  which  the  etrgs  are  to  repose, 

This  Hltlc  bird  feeds  upon  inserts.  Its  tlight  is  not  rectifi- 
mar,  but  rxtnsists  of  many  curves,  withlheir  concavity  upwards. 
These  curves  equal  in  number  the  strokes  of  the  wing,  and  at 
■very  stroke  its  whistle  is  heard,  the  intervals  of  which  carre»' 
pond  with  the  rapidity  of  its  flight. 

Perhaps  of  all  the  instincts  of  Birds,  those  connected  with 
their  niditication  are  most  remarkablo:  and  of  all  these,  none 
are  so  wonderful  as  those  of  the  tribe  lo  whiiih  the  tittle  binl 
whose  proceedings  in  constructing  its  nest  1  have  just  de» 
cribed.  belongs.  In  the  Indian  lailor-hirds,  the  object  of  ihoir 
sutoiial  art  is  slated  above:  and  doubtleBs,  in  the  case  of  tbo 
Italian,  the  attack  of  some  enemy  is  prevented  bv  her  mode  of 
fabricating  her  nest.  Kitiiaiod  so  near  the  ground,  her  eggs, 
but  for  this  defence,  might  ollicrwisc  bcriomc  the  prey,  perhaps, 
of  some  small  quadruped  or  ivptile.  lie  who  created  the  birds 
of  the  air  taught  every  one  iis  own  lesson,  and  how  to  place 
and  construct  its  nest  as  lo  he  must  secure  from  inimical  intru- 
sion. 1  may  observe  here,  that  Professor  Nitzch's  three  Orders, 
or  rather  Sub-classes,  mentioned  above,  receive  some  confirma- 
tion, from  the  places  selected  bv  the  individuals  composing 
them  to  form  their  nests  and  do|msit  their  eggs  in.  Tiie 
aquatic  birds  generally  select  phrcs  in  the  vicinity  of  iroicr;  the 
ierresfn'a/ make  them  on  l\io  gifminl;  and  the  great  body  of  the 
aerial  construct  liieir  ncsls  in  tn-rs,  .s/inihx,  and  plants. 

The  birds  of  this  Order  as  1.)  thtikf-'Ml  leave  no  vegetable  or 
animal  substance  uutouelied,  and  the  humming-birds,  with 
their  buticrfly-tongiie,  imbibe  iJie  nectar  of  flowers.  Of  a  vast 
number,  insects  foi-iti  the  princi|i;il  part  of  llieir  food,  and  they 
are  iho  chief  check  lo  their  loo  great  multiplication ;  and 
sometimes,  as  in  the  case  of  the  lucust-cating  thrush,'  they 
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detole  themselves  to  a  particular  tribe  of  insects,  but  most  of 
the  insectivorous  birds  will  also  cat  grain. 

Order  7. — The  last  Order  of  birds,  the  /tavcncrSf  includes 
those  that  arc  nH>st  |)crfcct  in  their  form,  and  all  arc  remark* 
able  ibr  their  predatory  habits.  Their  |>uwcr  of  wing,  and  ta- 
loo,  and  beak,  dJMtinkruidh  them  from  all  other  birds  of  the  air; 
and  though  some  of  the  tcra'strial  birds  vie  with  (hem  in  mag* 
niciide,  and  sf>me  of  the  aquatic  ones,  as  we  have  secn,> 
exceed  them  in  extent  of  \\ini:  und  untired  flight,  yet  none  can 
oome  near  them  in  the  union  of  all  those  c|ualit|aa  which  con- 
stitute their  claim  to  the  tirst  rank  amongst  the  Dhxls;  and  the 
eaffle  has,  an  it  were,  been  con st*v rated  king  oi'cr  them  all,  by 
being  placed  in  the  Holy  of  Holies  of  tlic  Jewish  temple  as 
one  of  the  s\'mbols  of  tliose  |x>wer8  that  rule  under  (Jod  in  na* 
lure.* 

This  Order  is  ufiually  dividecl  into  two  sections,  which  miglit 
be  denominated  Suborders,  the  ntKturnal  binis  of  prey  and  the 
dimmaL  The  first  (»f  the  birds  of  these  sections  are  distin- 
guished by  their  lari;e  eyes,  the  enormous  pupil  of  %ihich 
receives  so  many  rays  of  light,  that  they  are  dazzk-d  by  the 
ghre  of  day;  but  by  it  are  cnabbrd  to  see  in  the  night — they 
Itf  in  the  evening  and  by  iiH>oiilii;ht.  Thus  they  are  fitted 
bat  to  fulfil  their  function,  aixl  to  l>c  very  btmeficial  to  man, 
in  keeping  within  due  limits  animnls  that  are  often  extremely 
decrimentnl  to  his  |iro|K:rty,  and  roiniuit  thrir  ravages  more  or 
less  in  the  ntirht:  on  thi«<  arrount  f»vvis  art*  of(i*n  M*en  in  hams 
where  mice  and  rats  alxjuiMJ.aiid  arc  most  valuable  auxiliaries 
to  the  cats.  The  white  owl'  it  said  t<»  destroy  more  of  the 
■Mirine  race  t!inn  evm  tlii-si^  last  animaN.  Had  not  tfie  prr>> 
videiit  care  of  the  rather  *A  tlir  iinivt^rsc  created  tlK?se  mouse* 
snd-nit-«lesfrovini;  animals,  t!u*  tiller  of  the  S4;il  would  often 
hbour  in  vain. 

The  diurnni  S>riifiii  of  the  Ka\  ('tiers  contains  all  the  birds 
of  Hiipht  and  |Hiuer.  1  liavt*  U'lnre  nicntioiied  the  si*cre!ary- 
bird/  created  to  dnninixh  the  nunilier  of  ser|i(*nts;  so  similar  to 
some  of  the  fnid'-rs,  as  |wh:i\t^  lN*«.*n<'las<eiJ  with  them  by  sev- 
eral «>rnilho|ii.M«*tH;  but  ('ii\ier  su\s,  its  \%hok*  anatoiiiieal 
structure,  as  Well  as  its  JMsik  atiil  ntlKT  extrrnal  characters, 
vuwli<'at«:  iti  <*laiin  to  Im*  )tlare<l  in  tiitr  pie^'nt  Order.* 

Anotlier  sfiinc'i  Ix'loni^rni;  t<>  it  ilrM*ends  to  still  lower  food, 
ami  hke  the  bee-eater,''  dc\ours  deo  and  wasps  and  other  in- 
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sects,  I  allude  to  iho  brc-faicon  ;>  but  in  serteral  t)ic  aauiline  race 
utlnc^k  vcrlvbratod  aiiiitittls,  reptiles,  fianea,  and  birJs  uf  every 
wing,  and  msiiy  quadmiwds,  and  the  gianl  vuliures  entiate  J 
their  ravenous  appt^tiles  upon  any  carcasses  tlmt  tlicir  pienric^ 
eight,  from  the  great  heights  to  which  they  asiccrid.  can  du* 
covor.  Humboldt  sayn.  (Eiat  tfie  Condor'  soars  to  tho  height  of 
Chimborazii,  an  elevation  ahnost  six  tiinut  greater  tliun  that 
at  which  tho  clouds  that  ovcrshadtnv  our  plains  arc  suspended.* 

In  llic  book  of  Dculeronumy  we  have  a  very  animated  aad 
beautiful  aUn||ipn  to  the  eagle,  and  her  method  of  exciliag  her 
eaglets  to  att^pt  their  lirst  High),  in  thai  sublime  and  highly 
mystic  composition  cidlod  Mutses'  Song;  in  uhich  Jehovolit 
care  of  his  people,  and  rnolhod.i  of  instructing  tlicni  bow  to 
sim  at  and  attain  heavenly  objects,iBcompurcd  to  her  proceed* 
iiigs  upon  that  occasion.  Jh  an  i^agie  stirreth  up  her  n«j(jh^  • 
tereih  over  her  young,  upreaiif.th  abroad  hf.rmngs,  tafietA  Mm,, 
bcareth  them  on  her  vivgs :  sn  Jekwah  atone  did  lead  fthu  The 
Hebrew  lawgiver  is  speaking  of  their  leaving  iheir  eyrie-  Sit 
H.  Davy  hauan  op(<ortuiii[y  of  witnessing  ihe  proceedings cT 
an  eagle  nf^er  they  had  left  It.     He  thus  describes  thetn. 

"  1  onc^  saw  a  very  interesting  aight  above  one  of  the  cnm 
of  Ben  Nevis,  as  I  was  going  on  the  SOth  of  August  in  tnt' 
pursuit  of  black  game.  Two  tmreiit  eagles  were  leaching  their , 
olfspring,  two  young  birds,  the  manceuvres  of  flight.  TtMf-^ 
~  began  by  rising  from  the  top  of  a  mounloin,  in  the  eve  of  the  "^ 
sun;  it  was  abiml  inld-d;iy.  ;in.l  LiIliIiI  lur  ihi.  L-Iin.ilo.  They 
at  first  made  small  circk'S,  and  the  young  birds  imitated  them; 
they  paused  on  their  wings,  wLiiiiiig  till  tlicy  had  made  their 
first  flight,  and  then  tooli  a  second  and  larger  gyraiioi),  alwa_ii's 
rising  towards  sun,  and  enlarging  their  circle  of  flight  so  as  to 
make  a  gradually  extending  spiral.  The  young  ones  still  slow- 
ly followed,  a])])arcinly  flying  hotter  as  they  mounted;  and 
they  continued  this  sublime  kiiid  of  exercise,  always  rising, 
till  they  became  mere  jioints  in  the  air,  and  the  young  ones 
were  lust  and  afterwards  their  parents  to  our  aching  sight"* 

What  an  instructive  lesson  lo  Christian  parents  docs  this 
hislory  read!  h'jw  |)owerfu!lyd')esii  excite  ihcm  lo  teaeli  their 
children  betimes  to  look  toward  heaven  and  the  8un  of  righte. 
ousness,  and  to  elevate  their  thoiiglus  thillier  more  and  more 
on  the  wings  of  faith  and  love,  themselves  all  the  while  going 
before  tiieiri,  and  encouraging  them  by  tlieir  own  example. 
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Functions  and  Instincts.    Mammalians. 

Wfi  are  now  arrived  at  the  last  and  highest  Class  of  the 
Animal  Kingdom,  to  which  man  himself  belongs,  and  of  which 
be  forms  the  summit:  but  though  he  may  be  said  to  belong  to 
it  in  some  respects,  in  others  he  stands  aloof  from  it,  as  an  in- 
aulated  animal,  and  one  exalted  far  above  it,  being  created  ra- 
ther to  govern  its  members,  than  to  be  the  associate  of  the 
highest  of  them. 

This  Class  includes  many  animals  which  arc  of  the  greatest 
utility  to  man,  and  without  which  he  could  scarcely  exist*  at 
least  not  in  comfort;  and  others  again  that  attack  him  and  his 
property:  and  though  the  fear  of  him,  in  some  degree,  still  re- 
maios  upon  them,  also  often  excite  that  passion  in  his  breast 
But  he,  of  all  animals,  is  the  only  one,  that  by  the  exercise  of 
his  reasoning  powers  and  faculties,  can  arm  himself  with  fac- 
titious weapons,  enabling  him  to  cope  with  the  superior  strength^ 
the  fierceness,  claws,  and  teeth  of  the  tiger  or  the  lion,  ana  to 
lay  them  dead  at  his  feet  when  in  the  very  act  of  springing 
upon  him. 

The  animals  of  this  Class,  that  are  terrestrial^  arc  all  quadrur 
pedSf^  and  are  mostly  covered  with  fur  or  hair,  longer  or  short- 
eft  though  in  some  these  hairs  become^  quills,  as  in  the  porcu- 
pine, or  spines,  as  in  the  hedgehog ;  others,  like  the  serpents 
and  lizards,  are  protected  by  scales,  as  the  Manis;  and  some 
are  incased  in  a  hard  coat  of  armour,  oHcn  consisting  of  pieces 
so  united  as  to  form  a  kind  of  mosaic,  as  the  armadillo,  the 
ChlamyphoruSf^  and  probably  the  Megatherium. 

In  the  aquatic  Mammalians  the  legs  are,  more  or  less,  con- 
verted into ^115,  or  means  of  natation.'  The  whole  body  con- 
stituting the  Class,  though  sometimes  varying  in  the  manner, 
are  all  distinguished  by  gimng  suck  to  their  young,  on  which 
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account  ihoy  were  denomyialcd,  by  the  Swedish  nalonltst 
JUammtiliams,'  I 

Tlia  Hluaiiim  and  number  of  the,  usnully  protuburant.  or-  I 
guns  lliiit  yield  iho  milk,  vary  in  ditfijrctit  iriltes  and  j^cncra. 
The  Creator  hos  distributed  them  according  to  the  circwn* 
stances  of  each  kind.  Physiologists  divide  them  into  peclorait 
orthwMon  ihe  chett:  ahdomintu,or\\Kyf«ioa\\iGal'dtimeni  and 
htguinal,  or  those  on  the  ffniin.  In  the  huirian  race,  the  Quad- 
rvmancx,  and  the  imts,  and  sonic  olhera,  these  organs  are  placed 
between  the  Arms.  For  an  erect  animal  like  man,  it  is  Bn- 
dent  that  lliis  situation  for  the  pnps  was  lite  only  convenient 
one  for  suckling  un  infant,  either  vvheci  silting  or  »rundiiig;  the 
monkey  triben  nisn,  which  are  always  moving  about  upon 
trees,  and  among  the  branches,  could  nol  huve  uxerctsod  thii 
maternal  function,  liud  their  iMlcsccnt  organs  boeii  placed 
lower;  nnd  ihu  lials,  which  carry  and  suckle  their  yoin^ 
during  llight,  recguired  that  their  nipples  should  Ik  similarly 
f^aced,  to  enable  them  to  kcvp  fast  hold.  All  the  s[>ccieii  of  tM 
above  tribes  have  only  a  pair  of  the  organ*  in  quealion,  with 
tlie  exception  of  the  lory,  or  slolh-apo,*  so  called  from  the  ex- 
cessive slownosa  of  ils  movements,  whicti  Ims  fimr,  two  of 
which  Ciivicr  places  in  Ids  abdominal  column,  under  the  D&mft 
of  epigastric. 

The  animals  which  produce  more  than  two  at  a  inrth,  w 
mieht  be  expected,  have  a  proportionable  nnmber  of  n^y^tt  ' 
dillcreiitiy  dislribiited.  Thus  llie  cut  has  four  pectoral,  and 
lour  abdominal.  Tlie  ten  nipples  of  the  swine  are  all  abdomi- 
nal, and  those  of  the  other  Pachyderms,  with  the  exception  of 
the  elephant,  which  has  only  two  pactoral  nipples,  are  similarly 
situated.  The  jerboa'  has  both  pectoral  and  inguinal  ones, 
while  the  lemming*  has  all  three  kinds  ;  Ihe  Ruminants,  Soli- 
peds,  Amphibians,  Carnivorous  Cetaceans,  have  only  inguinal 
dugs,  with  from  two  to  five  nipples.  This  situation  is  evi- 
dently l>est  suited  for  suckling  iheir  limited  number  of  young 
ones.  Amongst  the  Mfirsiipiavs,  whose  young,  immediately 
upon  their  birth,  pass  into  a  second  mulrix  ns  it  were,  almost 
the  entire  skin  of  the  abdomen  forms  a  pocket,  inclosing  the 
lactescent  organs;  those  of  the  opossum  arc  arranged,  in  Co- 
vier's  table,  in  the  inguinal  column;  but  in  the  Kanguroo, 
which  has  four,  they  appear  rather  lo  he  abdominal.  These 
variations  in  the  position  and  number  of  the  organs  furnishing 


1     Cuvior  calls  Ihem  iUmraifera,  but  tlii-rc  BOcms  no  rcnapn  for  nlterinf  Ihe 
3    Sttaopt.  3     Dipui  Sagitta.  A     Lmmut. 


MAMMAUASrft.  443 

tlie  mAe  food  of  the  animals  of  the  present  Class  in  their  state 
of  infancy,  were  evidently  planneii  and  formed  by  the  hand  of 
a  being  supreme  in  Wisdom, Power,and  (f^ioiimnu.who  adapted 
every  organ  to  the  rircuiiistances  in  whicli  it  \vn*i  his  will 
to  place  the  divorsirHMi  animals  that  r(»m|K)sc  it,  and  to  tlieir 
general  structun*.    To  those  which  ppniucc  not  more  than 

*  two  at  a  birth,  only  two  i ir^nns  for  surtion  were  usually  given, 
placed,  acroniing  tu  the  wants  of  the  animal,  eilher  between 
the  anterior  or  |N*sterior  cxiremiiies,  in  which  latter  case  the 
posture  was  never  erect ;  hut  where  lie  decided  an  animal 
should  produce  a  more  iiunK*rous  progeny,  he  planted  them  in 
greater  numbers,  and  so  (listributed  them  that  all  belonging  to 
Uie  same  litter  could  suck  at  the  santc  time.  In  the  case  of 
the  Kanguni«>  the  memlicrs  of  itn,  I  tters  are  s<mietimes  sucking 
at  the  same  time,  which  afcuunts  fur  tlH*ir  having /f'fir  nipples, 
a  fact  which  shows  how  acfurati-lv  everv  thim;  has  been  lore- 
seen,  weiglied,  and  nmnbercil,  by  a  Provident  InteHcct. 

In  the  wliole  animal  kinizdom,  except  amongst  the  Mam- 
malians, tlieru  is  no  instance  nf  the  young  U^ing  sup[iorted  by 
their  parents  with  nutriment  dirrived  from  themselves,  nothing, 
therefore, atlords  a  cleaner  character  for  adefmitiun  of  the  Class 
than  this  mo^t  interest  in  i;  one :  the  Birds,  indeed — with  the 
eiceplicMiof  pigcfuis  whidifci  d  their  nest hngs from  theirrroin^ 
ai  well  as  ttie  bees,  and  sevrr.il  other  llymcnopterous  insects, 
pro%ide  their  proL'eny  uilh  t'o>'d  whjrli  ihcy  collect  for  them 

,  ihemseUc^;  but  th«*  i^n'at  majority  <*t  invcrtehrated  animals, 
confine  tlMrir  care  f<*r  t hi*  .1.  to  |>1  acinic  t|,,.||-  ^.^rr^  in  a  situation 
in  mhirh.  whi;n  hatched,  they  w«itil(l  incft  with  their  appro- 
priate fiMid,  and  this  ap)  <'arH  tu  !■•'  all  that  is  cciicrally  done 
by  iIm:  two  first  classes  of  \'crtf!iraic<i.  the  Fislies,  and  the 
Reptiles. 

Mann  IMA.     ( /jf-fi.v/.f .) 

JuimtU  vertebrated,  ovovi\i|iaiiMi^,  or  viviparous. 

t^trrinitivs  ambulatory,  or  natatory  :  in  a  few  organized  for 
digtit. 

/■I«'iri"n'*n/ pilose ;  sBomtrtiinc'i  N|»iiiiise,  or  armetl  with  hard 
teak: s  or  plates  :  and  sometiinc!i  nak<il.  Vritt/rj,^  not  hatched 
by  intubation,  but  whenlir.«t  c\tru«jfd  from  the  matrix,  receiv- 
losr  tlieir  nutriment  by  suction,  till  tliey  can  sup(iort  tliem- 
selves. 

Circulation  d«Hibk*.     Hltnnl  nnl,  warm. 

Hf$piraUun  simple.     Luui^s  thurac ic. 
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Cuvfcr  seem*  to  have  laboured  under  some  difficulty  wi4 
regard  ii>  ilic  Clussifieation  ol'MHmtniilinng,and  (olisveregnrddd 
tlifi  Marttupians  and  Monotr^rnuv  us  forming  u  lUstincl  Clan^ 
divisiblo,  for  ihe  most  piirt,  inlo  Orderii  analogous  to  ttioae  iiMt' 
wiiich  the  Class  ol  common  Quadrupeds  is  cHviBiblc*  Subs^ ' 
qucnt  obsorvttiioQs  have  proved  the  general  correctness  of  lllili 
ithia.  Mr.  Owun  observes  to  nie,  in  a  luller,  "  Dissections  flf' 
most  "f  iht;  gcueru  of  Mamujiians  have  tended  to  confinn  bii 
my  mind  the  propriety  of  csiabiishing  them  aa  a  distinct  and 
parallel  group,  beifinning  with  the  Monntrfmi-g,  which  I  bcUnv^ 
to  lead  trwn  HnpiilfH,  nut  birds.  A  general  Bimplicity  in  ^■ 
Structure  of  tiio  brain ;  a  lens  |wrfect  condition  of  iho  Tocal  oS, 
gans;  some  peculiar  di§po§iiionfl  of  the  great  veins  and  aitcriet^ 
as  the  presence  of  two  su}x;riur  r/^nte  aivtr,  and  the  Dbecnceof 
an  inferior  meii'^nteric  urtrry,  urc  among  tlie  circiima1anc«  in 
which  they,  the  Marsiipiaiirt  and  Monotrfemcs  ditfer  from  iha 
true  viviparous  Mammnliuns,  and  agree  with  the  oviparoot' 
Vertebrates.  Recent  upportiinilioH  of  examining  the  itnpn^ 
noted  iiteruK  of  the  Kavgitrm  awd  Omilliarhynchut  havcaloKm 
determined  that  they  are  both  ovoviviparous." 

Under  these  impressionB,  confirmed  and  illustrated  by  th» 
observniions  of  souble  a  compuriiiixe  nnalomist,  [  shall  consider 
the  VMti  of  Mammaliona  aid  divisible  inlo  two  Sub-ctaSKt, 
viz.  Ooaoioifaroua  JAimmaWam,  and  Fivipai-cus  MammaliBuE 

It  may  he  here  obscn-ed,  wilh  regard  to  the  siat<;  of  forward- 
ness in  which  ihc  liifiercnt  tribes  of  Mammalians  leave  the 
matrix,  a  considerable  variation  takes  place,  some  requiring  a 
longer  time  than  others,  before  llicy  can  he  considered  as  at 
all  independent  of  maternal  care  and  protection.  The  young 
of  the  Ruminants,  I'aehyderms,  and  Ejolipeds,  come  into  the 
world  with  the  organs  of  the  senses  and  of  locomotion,  in  a 
stale  to  be  used  immediately ;  tliey  can  ier  with  their  eyes,  and 
hear  wilh  their  ears,  and  irei/lc  with  their  /r^^,  ns  soon  as  they 
arc  born:  whereas  the  Predaccans  and  several  others,  when 
first  born  are  h/ititl,  and  unable  to  iru/l;,  and  do  not  attain  to 
the  full  "-■io  of  Ihcir  eyes  and  legs  till  a  considerable  time  after 
birth.  In  man,  though  the  infant  is  born  seeing,  yet  a  much 
longer  period  and  tlic  instruction  of  the  mother  or  nurse,  are 
required  before  it  can  ira/k. 

In  the  first  case  here  noticed,  that  of  Ihe  Ruminants  and 
Pachyderms,  the  young  animal  requires  less  care  from  the 
mother.  Hhe  has  little  to  do  besides  suckling,  and  watching 
it  in  order  to  protect  it  if  danger  threatens.     But,  in  the  secoira 

1     lUgn.  Aa.  i.  174. 
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,  fhc  must  prq>arc  a  kind  o(  nest,  not  exposed  to  the  light, 
and  rciiioviNi  tVom  (iliscrvutitm,  in  which  she  can  attend  toner 
voting  uninnlcstrfi,  till  ihcy  cnn  soeand  move  about  upon  their 
\eg%,  KviTv  out*  knows  )hiw  attentive  feline  animals  are  to 
these  ripMjrijKtani'es,  antl  tlic  K«Mlents  often  excavate  burrows 
in  whirh  tfir:y  Itrin:;  forth  iuhI  siirkle  their  young.  The  Mar- 
aupian  Mannnahans  |iri»!)alily  are  cximmhhI  to  external  cir« 
cuoislaiire!!.  winch  nMuitT  it  iicrrssary  that  they  siK)uid  ha  1*0 
a  kind  of  nidus  foriiu'd  nf  iIm*  skin  of  thf*ir  own  body,  to  rert*i\'e 
their  youn:;  aIkmi  iliry  leave  the  matrix,  at  which  period  thev 
seem  to  lio  in  a  mure  helpless  Htute  tlian  any  of  the  animals 
last  alluded  lu.* 

Prom  this  statement  we  sn*  that  the  graminivorous  and  om- 
nivorous aiiirnals.  wliusr  \'i>**d  is  always  at  hand,  con)C  into  the 
world  the  l>«*<it  pn'pan-d  fi»r  ar'tirai;  while  the  rarnivoruus onm, 
and  tlHise  that  ntu*if.  if  I  may  so  sfxsik.  pnx'urc  tlM?ir  daily 
bsead  by  the  sweat  •  if  their  hmws,  re<|uire  to  In*  in  some  degree 
educated  tor  their  t'liiieiion,''  befnn*  thev  ran  dulv  exercise  it  In 
the  instanee  of  the  ih-rufhorhi/fn'hus,  a  hiirniw,*  5cems  to  sup* 
ply  the  place  of  the  marsupial  pouch,  which  indicates  some 
apfNtiach  to  many  of  the  Rodents. 

Smh^v/ass  1. — ih-f^riripamus  Mammalians. 

CknrifiH,  or  external  mcvrdirane  nf  the  cp^  not  rendered  vas- 
cidar  by  the  f*x  tens  inn  of  the  f«rtal  vessels  into  it.  Kmhrytt 
not  adheriri;/  in  the  uTeru<. 

Only  on*;  passdi^r  nut  of  the  IkhIv. 

MarsHpiiil  iufHt's  in  a!!. 

This  Sulnrlass  is  divided  into  two  Orders,  .Um/)frfmrff,  and 
Alarsmuittitv. 

iPrdrr  1. — Mi»nt4r^mrs  (( Pnu'thorht/nchus :  Kvhidna,) 

No  niar*'U]fial  jutUih.  Cnrtmtid  fntnfs  extended  to  the  ster* 
Dom.  Younc  suckled  from  a  fmtmmfin/  ttriUcr:  brought  up  in 
kmrrmrs.     ./Mi/ii#f/ predaee<His. 

ikrder  "2. — Mursupiaus  J\  nmhut :  h'tni/a  :  k'atipiroo:  Phtu 
Imnf^sl:  Fft/in*s  and  V^mmnn  OjM^sxum,  \r,) 

A  marsuriinl  imHch  rcceivini;  the  vouni'  after  birth,  in  which 
they  are  suekled  by  means  of  nipph's.  Animal  herbivorous, 
pradaceous.  or  carnivorous. 

Sm^tia%s  2. —  i'iviparons  Mammalians. 

CAorkm.  or  exti*rnal  mcmbrnnt.*  of  the  r^j;  rendered  vascular 
by  the  extension  of  the  fn-lul  vessi'ls  into  il. 

Emhyo  adhering  to  tlio  ut«Tus. 

I     Owrn  in  FktloM,  Tr.  I  "34.  34 1.  '2    Scr  ftbora,  pi  187. 

9    Owes  ah.  mrpr.  ^64. 
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IWng  when  brought  forth  not  receiveti  intoap 

This  Bult-class  is  divided  into  eight  Orders  thus  a 
an  ascending  scale. 


1.  Crtar-tan*. 

2.  P/ifh^-l'rin: 

3.  Raminanlt. 

4.  Edentair: 


Prfilaeeam. 
CieiropltTam. 

liuadruiaantt. 


Several  of  tltcse  Ordf.ts  may  be  further  divided  into  Sut- 
orders,  as  will  nppear  when  1  come  to  ircat  of  them.     I  l»i«, 
not  adhered  to  Baron  Cuvier's  arrartgemciit,  in   placing  thfr 
Ruminants  nexllo  ihe  Ce/ace«wji,  for  it  always  appeared  to  qw' 
incongruous  to  place  at  the  fool  of  the  scale,  animals 
account  entitled  to  rank  higher:  and  I  am  happy 
opinion  backed  by  Mr.  Owen's  judgment,  whirh  he  i 
is  grounded  on  anatomical  considerations.     The  //ij  _  ^^ 
appears  to^us  both  the  proper  successor  of  the  CelaceaiA' 
Order  1. — Cetaceans.    This  Order  may  be  divided  into t' 
Suli'ordcrs,  the  first  conaisting  of  those  that  form  the  g 
body  of  the  Order,  which  are  predacemts  in  iheir  habiti; 
the  iiceimd  of  those  that  arc  liabimrous.    (To  the  first 
tlie  Whaies ;  the  Cachalots ;  iJie  JVarwhals ;  the  PnrpaiMri ; 
the  Dolphins,  itc;  and  to  the  second  the  Manatee ;  the  Dv 
gong;  and  Rytina.) 

This  Order  is  principally  distinguished  from  the  tcrregtii)! 
Mairimaliansby  having  the  hind  legs  convened  into  a  horiiua- 
tal  (so  called)  fin  moving  up  and  down.  They  have  liiileor 
no  neck,  and  their  anterior  extremities  are  covered  with  a 
tendinous  membrane,  which  enables  the  animal  to  use  them 
as  lins. 

The  Predaceous  Cetaceans  are  distinguished  from  the  Htr^ 
bivorcmshy  having  their  mtimmory  organs  higviiial,aad  by  their 
jins  not  being  prehensorj'. 

In  the  llrrbiwrous  Sub-order,  the  mammarij  organs  are  pn- 
taral,  and  they  can  use  their  anterior  exlremilies,  in  some  de- 
gree, as  hands,  lo  carrj'  Iheir  young,  and  in  locomotion' 
They  are  also  armed  with  tusks,  a.  circumstance  which  ap- 
pears to  connect  them  with  the  ^krs^!  or  Walrus,'  whteh  ii 
said,  by  Cuvier,  to  be  both  herbivorous  and  carnivorous,  awi 
to  differ  considerably  from  the  rest  of  the  Ampliibians. 

Order'i. — Pac%rferms.Theexternal  characters  whichdisliD- 
guish  the  Solipeds  from  the  typical  Pachyderms  are  so  striking 

1    BM^>o*e,p.961.  3    TWcfaewraMMni. 
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ttmt  ihcv  teem  almost  entitled  to  be  placed  in  a  separate  Order. 
I  sKall,  lKi\%-ever,  consider  them  as  tomiing  a  Sul>order.  (To 
this  Order  Ijeloii^  the  Ilippnpnittmus ;  the  Tapir;  the  Swine 
fribe:  the  RhiniKcrm;  the  Elephant  \  the  Ihrse;  ond  the  Au; 
Ace.)  The  principal  chnrarters  of  this  Order,  are  Fert  armed 
with  kaufs  incapable  of  pn^hension.  In  the  fj/picn/ Par hyderms 
the  hiHif  is  dividcMl  more  or  less,  but  in  the  Stiipeds  it  is  not. 

ihder  SI. — lluminants,  Tfie  Came/  tribe  seems  to  form  an- 
other Sub-order  in  tlie  preMrnt  Sub-class,  distinguished  by  the 
remarkable  circuinstanre.  mentioned  u|ion  a  former  occasion, 
that  its  hofif,  thuu]|;h  su|KTfir*iully  divided,  has  an  entire  sole,' 
and  the  males  have  no  hums.  (This  C  )rder  inrlwics  the  Cei- 
meJ :  l>romedary:  Lama  ;  iiiraff^  ;  llic  (V,  and  Sheep  tribes; 
the  (iftats :  tlw  Antrlupt*s :  iheDeers;  and  the  Kik.)  The 
principal  character  of  x\u*  Onicr  is  that  which  its  name  indi- 
cates, that  the  animuU  belonging  to  it,  chew  the  cud,  that  is, 
mavlicale  a  second  lime  the  food  that  they  swallow,  which, 
owini;  to  the  structure  of  their  stomachs  they  can  return  to  the 
mouth  after  the  first  de^^lutition. 

iMer  4. — Edentates.  (This  order  contains  the  Pangolin  ; 
the  Jnt^at^rs;  the  Armadilha  ;  and  the  Sloths;  &c.)  Their 
distinrtive  character  is  ti>  have  no  fore  teeth. 

fArcfcr  5. — Rotlentt,  (Guinea-pips;  /Aire  and  Rahhi^  PorcU" 
pine;  Rearer:  Mfuse:  Rat:  Ihninouse  ;  Jerltoa ;  Marmot; 
Sqmirrris :  Ace.)  The  prinripal  chararter  of  this  Order  arc  its 
front  or  cutting-teeth  :  of  these  there  are  two  in  each  jaw,#epa- 
rated  fn>m  the  grinders  by  an  i/tfrrfW,  so  that  they  can  neither 
aeiae  any  living  V^^^V*  ''i*  l:i<"(-rnte  its  tiesh  :  they  cannot  even 
CQt  the  aliments  whirh  f«<riii  their  subsistence,  but  they  can, 
as  it  were,  file  them,  und  by  eoiistant  lakiur,  nibbling  and 
ffnawine.  reduce  them  to  fra<jrn)ents  pro|ier  for  deglutition. 
They  are  eonnei'ted  with  tlic  kntt^untu^  the  irumhat^  and  other 
•Ifartif^f fin. sand  the  Aff/r'^r exhibits  one  of  the  distinctive  cha- 
ractt-Ts  of  t^H.*  MmtMremes,  it  bus  only  one  |iassage  by  which 
the  excr^mt-nfn  nrc  ojurtod. 

ihder  tS. — Predac^ans  or  /jnnphasrans,  (*uviers  siilNJi visions 
of  this  t  >rdcr  may  Im*  ri'iranied,  tor  the  ntost  (»art,  as  Sub-orders, 
but  then*  is  one  irilie  inejudcd  in  it  by  this  great  man,  the 
Cheiroftterans,  which  seems  rather  to  form  an  Osculant  Oriler, 
between  it  and  the  ({uacirumanes.  {IVaims;  Seats;  Cat: 
L^^rpard  :  Panth*'r  .'  I^^er  ;  Lion  :  Uytenti ;  Ichneumon,  Ciret- 
eat;  far;  IViJf ;  1^4;:  (Hter ;  Martin;  IVettset :  dlutton  : 
Hear :  Muie  ;  Hedgehog  ;  Shrew  ;  Ace.)     The  animab  of  this 


1     See  ftbore,  p  ^t». 
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Order  have  three  kinds  of  teeth^  viz.  cutting4eeihf  canine  teeth, 
and  grinders ;  i^Qir  paws  are  armed  with  claws;  their  muzzle 
is  often  set  with  whiskers,  usually  called  smellers;  their  mam- 
mary organs  are  dispersed ;  their  intestines  are  less  vcJuminoua 
than  those  of  herbivorous  animals,  a  provision,  the  object  of 
which  is  to  prevent  tlie  flesh  which  forms  their  food  from  pa* 
trifying,  by  remaining  too  long  in  the  body. 

Ch'der  7. — Cheiropterans {Bats;  Vampyres;  and  Ffying^cafs). 
The  animals  of  this  Order  arc  distinguished  by  real  organs  for 
flight,  formed  of  the  skin  extended  between  the  legs,  as  de- 
scribed on  a  former  occasion ;'  their  mammary  organs,  as  in 
the  Quadrumanes,  are  pectoral :  they  are,  in  some  points,  cop- 
nected  with  the  flying-opossum,  flying-scjuirrcls,  &c. 

Order  8. — Quadrumanes.  {Monkeys;  Apes ; Baboons ;  OroM' 
ouUins.)  The  great  character  that  distinguishes  this  order  is, 
a  movabh  thumb  on  their  /o/rcr  extremities  opposed  to  Xhefingers^ 
so  that  they  can  use  the  carpus,  metacarpus,  and  phalanges  of 
both  extremities  as  hands.  I  have  more  than  once  had  occa- 
sion to  observe,^  that  certain  trifles  in  the  animal  kingdom  seem 
occasionally  to  form  centres  from  which  rays  diverge  towards 
difierent  parts.  The  quadrumanes  afford  another  example  of 
this  disposition  in  nature :  the  lory,  for  instance,  looks  towards 
the  slotlll^y  the  baboon,  the  Cynocephalus  of  the  ancients,  to- 
wards the  dogs  and  bears;  the  aye  aye,  amongst  the  Rodents, 
also  might  be  taken  for  a  quadrumane,^  and  several  other  in- 
stances occur. 

Sub-class  1.  Order  1. — Tlic  animals  of  this  Order  have  puz- 
zled Zoologists  to  ascertain  their  place  and  character.  At  first 
they  were  regarded  as  oviparous  instead  of  mauimit'erous 
quadrupeds,  and  the  Ornythorhynclnts  in]>articular,  was  thought 
to  be  somethinfj  between  bird  and  boast.  The  researches  of 
Mr.  Owen  have  almost  proved  that  the  animal  just  named  does 
not  leave  the  womb  of  its  mother  as  an  eizi^,  requiring  her  in- 
cubation,  to  complete  its  birth;  but  in  liie  lorm  it  is  altervvards 
to  maintain,  in  which  case  it  imist  norossnrily  derive  its  sup- 
port from  her,  by  some  lactescent  organ,  traces  of  which  have 
been  discovered.  Its  beak  rescmblinix  that  of  a  duck,  and  its 
webbed  feet  seem  to  connect  it,  in  some  decree,  with  the  first 
Order  of  the  Birds;  but  the  entire  scapular  apj)aratus,  the  ilo- 
velopment  of  the  oviduct  and  uterus  in  both  sides,  the  absence 
of  the  ligamentum  teres,  its  four  le<;s,  and  reptant  motiouN 
kihow  tiiat  it  is  most  nearly  connected  witii  the  Ixepti/es.    The 

1     Sec  above,  p.  272.  2     Sre  above,  pp,  14ri,  li)9»  20(; 

3    See  above,  p.  300. 


£cfaidnap  by  its  cxtenvilc  tongue,  its  food»  aiid  mode  of  taking 
it,  approaches  the  ant-eaters:  it  also  rolb  itself  up  like  an 
srmadilla.  The  functions  of  the  Order  seem  to  be  to  keep  in 
check  the  numbers  of  small  animals ;  the  Echidna,  tiie  anit ; 
•od  the  Ornithorhjiichuii,  which  frcnucnts  the  water,  some 
that  arc  atfuaik.  But  wc  know  very  little  of  their  habits  and 
histoT}'. 

Order  2. — The  animals  of  this  Order  are  partly  herbivorous, 
and  partly  carnivorous.  The  wombat,'  the  koala,*  the  kan* 
guroo,*  and  other  New  Holland  sfNicies,  are  herbivorous;  the 
phfthngist/  of  the  Moluccas,  lives  upon  the  trees,  and  devours 
insects  as  well  as  fruits.  The  New  Holland  op«issums*  arc 
very  Toracious,  and  devour  rurrosscs  as  well  as  insects:  they 
eoler  into  the  housirs,  where  their  voracity  is  very  troublesome. 
That  most  common  in  America,'  like  the  fox,  attacks  poultry 
in  tlie  night,  and  sucks  their  e^gs.  It  is  said  to  produce  often 
sixteen  young  ones  in  one  litter,  which,  when  first  born,  do  not 

sigh  more  than  u  itrain  each!  though  blind  and  almost  shape- 
when  placed  in  the  |K>uch  they  instinctively  find  the  ni|>- 
|ilr,  and  adtiere  to  it  till  they  attain  the  size  of  a  mouse,  which 
does  not  take  place  till  they  are  fifty  days  old,  at  which  period 
tbey  begin  to  see;  after  this  they  do  not  wholly  leave  tlic 
pouch  till  they  are  as  big  as  a  rat ! !  This  statement ^pso  e\« 
Inordinary,  that,  though  ap|)arently  believed  by  Cuvior,  on  tlic 
authority  of  Rarlon,*  it  Hecnis  nlntost  incredible.  It  is  strange, 
as  the  animal  set*ms  common  in  Ainorica,  that  Say,  or  arnne 
other  Zxilogist  of  that  country,  has  not  turned  his  attention 
to  it. 

I  have  nientioni'd,  on  another  occasion,*  several  particulars 
of  tlic  hiatorv  of  the  kanirtiroo  and  konia,  which  I  need  not  re- 
fHTat  here.  Indeed  our  knowledge  (»f  the  history  and  instincts 
ui  the  Marsupiuii  aniiu.-iU  is  very  lirnitetl.  Eun)|)e  priHlucen 
ikofie.  New  llolland,  s^xnc  of  ihi*  A  sialic  islondn,  and  Norili 
and  S.»uih  America,  are  their  princi{>:il  habitations.  As  the 
young  of  these  animals  leave  the  matrix  of  their  mother  nt  so 
early  a  (jcriod,  and  wlien,  if  they  \%ere  ex(M.»!«c4i  to  the  aliiins- 
|<here,  ifM«y  must  inevitably  fierish,  it  is  evident  that  some  snch 
protect HMt,  as  that  with  which  Provideni^e  has  furnished  tjirm, 
iry  for  the  preservation  of  the  race.     DoultkrM 
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some  wise  and  beneficiiLl  end  i«  nnRWcrcd  by  the  seeming  prO' 
mature  nativity  of  these  Httio  crcaiiircs. 

The  opoMums  lire  peculiar  to  Amorica,  and  are  remarbable 
for  huvin^  a  grealer  number  of  tuoth  thdh  nny  nihcr  aiiiina). 
Binounting  in  all  lo  fifty;  ihoy  ni)i>rwftfh  the  tjuadrumancs.  by 
having  the  thumb  of  their  hind  fool  opposed  to  the  tinker*, 
wbcDcc  ihoy  have  l>een  called  I'edimones,  but  it  it>  not  armed 
wHI)  a  nail.  They  arc  usuully  stationvd  on  ihu  tree*,  whera 
ifaey  pursue  birds  and  inscetn,  though,  like  the  moulteys.  tbcf 
(^cn  cut  fruit,  and  by  thi:«  structure  of  the  hind  fool  they  em- 
probnbly  better  sup|>ort  ihemsclves  on  thcbrnnclies.  Many  «f 
the  animuls  of  ihii  Order  lend  also  to  the  HoiIi-nLt,  and  othen* 
to  the  Preflaceatii. 

Suli-dius  2.  Ordfr  I. — At  the  fool  of  the  prrscnt  Class  an 
found  the  most  gigantic  snimate  with  nhich  it  ban  pIuasedGod 
to  people  ihc  globe  that  wu  inhiibll. 

The  dcf  triictiuu,  however,  at  loaal  in  the  Arctic  seas,  of  ihcav 
animals,  is  so  great,  that  it  has  been  euppased,  ihoy  are  not 
■uflercd  to  live  long  enough  to  attain  their  full  dimensinmi 
but  this  has  biien  dnubted.  Mr.  Scoresby  naw  ni>ne  in  ihon 
■eas  timt  exceeiled  AJxiy-eight  foot  in  length;  but  some  an. 
taid  to  reach  one  hundred  and  twenty  fccL  I  saw  one,  whiclr 
was  ciMjitod  two  years  ago,  in  the  Kings  Mews,  the  lengtl^ 
AT  the  skeleton  of  which  was  more  tlian  ninety  Ibel.  in  •'^ 
Antertie  seas,  whore  the  ciiplHtty  of  mereantfleenterprMe 
not  occasion  any  gn  :ii  ih-^ij  urtinn  ol  lliejii,  some  ure  said  even 
to  roach  the  enormous  leii^'di  of  one  hundred  and  sixty  feet 
God  has  placed  those  Loviaihans'  where  Iheir  enormous  bulk 
can  have  full  play,  and  their  enormous  appetite  be  fully  sati- 
ated, in  the  vast  and  teeming  depths  of  tlic  ocean,  where, 
whether  they  move  horizontally, or,  by  tlicaidof  that  powerful 
organ,  tbcir  forked  tail,  seek  the  deep  ivalers,  there  is  space, 
and  to  spare,  even  for  tliem. 

The  carnivorous,  or  predacenus  f'etaceans  may  very  conve- 
niently be  divided  into  scelions  by  characters  which  distinguish 
their  maxillnnj  organs;  the  common  whale,^  and  the  fin-whale,' 
have  their  jaws  armed  wilii  no  real  teelh,  but  only  furnished 
with  transverse  plates,  formed  of  what  is  called  whalebone, 
consisting  of  a  librous  horny  substance,  sufficient  for  the  mas- 
tication oft  lieir,  for  the  mosl  part,  gelatinous  food,  which  swarms 
in  such  infinite  myriads  in  the  Arctic  and  icy  seas,  that  Scoresby 
calculates  it  would  require  eighty  thousand  persons,  constantly 

1    See  Bbave,  p.418.  S    Baiana.  3    Bal«iu^tra. 
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employeti  from  the  (*rcation,  to  ruuiit  the  number  of  tliMe  ex* 
UCinp  fliniuhaiioniiHly. 

Animals  of  this  M*(!tion  arc  farther  nulidi^'idod  intothcjse  that 
hsTe,  niid  thdse  that  hn%'('  not  a  dorsal  tin.  To  the  latter  sub- 
divisior.  lji:lon«rs  the  animal  romriMiniy  diKtitiirui^ihcd  as  the 
y^aie  by  way  ot'  tMitinniiT.*  niid  whirfi  is  the  priiii-ipal  fiijert 
of  the  \%hale  fishery.  Tin;  sc*ii<<*s  of  secini;  aiNl  heariiitr  in 
these  animals  in  lh(?  water,  an*  cxtrLMnrly  arutc :  and  their 
eves  are  9tt  ii|a<vd  that  th<*v  r:\u  s(*c  liehiiid  as  welt  as  txrtorc 
and  ab<»vo  them,  and  tor  a  LTfut  distanre:  hut  when  the  head 
enwrgos  from  tin*  water,  thiii  aeiivity  of  sight  and  hearing 


Th«Mr  motions  in  the  water  are  extremely  rapiil.  They  will 
•oinctuiies  assume  a  |>erfM'ndieiiJ;ir  |MiMtion,  with  th«Mr  liead 
downward*,  and   n-arini:  alott  tlurir  ta^momious  tail,  lash  the 

ter  with  terrilie  \iii|enee,  like  th<'  Indian  l'<kI«  churning  the 
int(»  foam,  ami  fiJiinu^  the  air  with  vajNiur.  Sometimes,  hv 
ihe  motion  of  this  orL'an.  they  pnNJuee  a  thundiTin^  noise.  They 
will  dive  to  the  In »t torn  of  the  ueean:  and,  when  <*onfiiied  in 
the  shalkiws,  thene  unwieldy  monsters  will  sfimctinH*s  leap  out 
of  the  water.  Their  hrain,  cornpareil  with  that  of  man,  is  very 
Hnall.  The  wei;;ht  of  the  hrain  of  nn  adult  man  isfd'ien  four 
pMnnh:  that  of  a  whale,  ninet«*on  ti*<*t  \**wj[,  only  throe  poumis 
and  a  half:  yet  this  is  lar^*  couipared  with  that  of  some 
other  anirnah. 

The  .f  <v»fi//s»Ttiou  of  t  'etaeeans  eon»ii«*ts  of  those  whieh  have 
leeth  only  in  their  ttyp'r  yww  To  ihi*(  triU*  lielon£;s  the  >r#/* 
rnnioini,  or  narwhal.'  iii^:ihi;iji*ihi*d  hv  i7s  luni;  tti«k,  or  tusks, 
ibr  tlM*r>'  are  vMneiimt-^  tun.  exremifil  m  ;i  [i<iri/*'ntal  direction. 

To  the  //iir'/s**iMi.»fi  hejiini'  th.»*!e  that  li.ixe  teeth  oiil%'  in  tlM^ir 
immr  law:  of  thi*<  di'-'*rijitii»n  are  thf*  s|4*rmar<*ti  whales,  or 
rarhal<ils.*re!nark:il»le  tor  their  etiornions  head,  sometimes  or- 
rtifiynr/  half  tlie  l<*n!!th  of  the  Inkjv.  Their  teeth  are  loni;,  ami 
nuiiieroi]<.  ami  all  |M)irit  oiifwanU:  opi>«»>ite  to  them,  iii  th<» 
iip|ier  jaw.  i«  an  i-^pril  nuMlN'r  of  raviiie<c.  in  whieh  the  end» 
of  th'.'  tei'ih  nrc  l<Hlt»ed,  wheti  the  inoutli  is  elusiMl.  Tliosc  ani- 
maN  are  viiJ  to  :;row  ^t/iMietiines  to  an  <rfiormua*i  length:  am! 
to  ho  verv  ernel  and  dan?eri>ns. 

The  fourth  anti  la<il  s«M*tion  of  earnivoronst  Vtareans  consists 
of  thoiv  that  have  teeth  in  Inith  ypp**r  ami  hnrrr  jaws.  To  this 
the  |Miq)«jise,*  the  gramjius,^  and  the  loni;  celebrated  dolphin* 


3     Fh^mtrr.  4     l'*«r«rM. 
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beloD{[i,  These  animals  are  more  active  ihan  the  preceding 
Cetaceans,  and  have  a  brain  of  grcaler  volume.  The  conmioa 
.  dolphin  is  ervgnrious,  and  remurktible  for  lis  fmlicsotne  gam- 
bols. uOcii  Torlulling  a  storm,  during  which  ihcy  will  leap  im- 
lirely  out  of  the  water.  They  pursue  and  devour  ihe  grega* 
rious  migratory  fishoe,  and  will  even  cut  oil'al  and  garba^ 
These  ainmnJK,  in  tlicir  tootti-armuJ  nioiilli,  oficn  opening  wide, 
svem  lo  exhibit  some  afGniiy  to  tho  aquatic  Saurians,  us  boi 
been  remarked  with  regard  to  the  Cctuceans  in  general.' 

The  end  lor  which  all  these  CBrnivorous  Culiiceuns  wore' 
brought  idlo  existence  by  the  Creator  of  the  universe,' wa» 
evidently  lo  keep  within  d<ie  limits,  those  animals,  inliabitiiolfr 
of  the  norttiem  and  southern  oceans,  which  were  most  given 
to  increase,  and  which,  were  il  not  for  some  such  check,  migld. 
multiply  to  such  a  degree  as  would  interfere  with  the  general 
welfare.* 

But  the  vegetable  tenants  of  the  ocean  require  lo  be  kcft 
within  due  limits,  as  well  as  the  animal — amongst  other  crea- 
tures to  whom  this  province  is  assigned,  are  some  Cetacaoni; 
thus  preserving  the  general  analogy  observable  in  the  animal 
kingdom,  which,  in  almost  every  Order,  has  its  caU/e,  as  well 
as  its  beasts  of  srey.  Only  titree  genera  have  been  hitheilo 
discovered  to  wnich  this  function  b  assigned,  and  all  of  them 
consisting  of  animuls  now  in  existence. 

The  Manatees,^  belong  (o  this  Siib-ortltT,  on  account  of  their 
carrying  their  young  with  their  flappers  or  fin-like  lees,  and 
their  breasts,  probably  gave  rise  to  the  fable  of  the  siren,  or 
mermaid. 

One  of  the  most  remarkable  of  the  herbivorous  Cetaceans, 
is  the  Dugotig ;*  which  is  the  only  animal  yet  known  that  grazes 
at  the  bottom  of  the  sea  usually  in  shallow  inlets,  which  it  is 
enabled  to  accomplish  by  its  power  of  suspending  itself  steadily 
in  the  water,  and  by  having  its  jaws  bent  down  at  an  angle,  in 
such  a  manner  as  lo  bring  the  mouth  into  nearly  a  vertical 
direction,  so  that  it  can  feed  upon  the  sea-weeds  much  in  the 
same  manner  as  a  cow  docs  upon  the  herbage, 

Ruppcl,  a  traveller  in  Africa,  discovered  a  second  species  of 
Dugoiig  in  the  Red  Sea;  and  he  is  of  opinion,  that  il  was  the 
skin  of  this  animal  with  which  the  Jews  were  commanded  to 
cover  the  tabernacle,* 

1     Spc  nbovo,  pp.  16,  17.  2     Sec  above,  pp.  107—108. 

3     Maiiatut  Amerieanat,  A     Halicoti  Dugong. 

Badgrr'%  akios   in  our  TnuH- 
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Order  2.  Wtuicvcr  compares  i\}C  genuine  Pach yderoM  with 
the  Cetaceans*  will  fin^l  many  points  in  which  they  resemble 
each  other.  As  the  latter  ( )rdcr  contains  the  lar^rest  marine 
animaU,  so  dues  the  torincr  the  giants  that  inhahit  the  rartM. 
With  res|)ect  to  their  intciriim<*n!,  tl;c  skin  of  both  is  nearly 
naked,  except  in  the  case  ot'  (he  swine,  the  daman,*  the  mam- 
moth, and  SfMiie  others:  a  %ery  small  eye  characterizes  all, 
and  a  short  tail:  the  blublMT  <>t'  tin*  whale  stxMns  to  have  its 
analogue  in  the  fat  that  cdvrrs  the  muscles  of  the  swim*.  One 
oftlie  most  remarkable  animals  of  this  SulM»nier,  is  the  fossil 
one,  which,  on  account  <it'  its  en«'rmons  tusks  is  nametl  Ihino- 
tkerium.*  It  is  found  in  the  north  of  Kuni|K',  and  s|)e('iniensof 
its  powerful  jaws  and  tusks  may  Im*  seen  in  the  Iiriti>h  Museum. 
From  its  lower  jaw  two  (HjwertuI  tusks  risir  as  in  the  llip{)opo- 
tamus,  to  which  Mr.  i  Kvimi  rl'L^1^ds  it  as  np|irnachinif  very  near 
and  as  t«»rmini!  the  link  (hat  unites  the  Cetaceans  to  ilie 
Pachyderms.  The  herhivornus  ('c(accans,  in  coimnon  with 
the  genera iity  of  the  Parhydrrnis.  arc  likewise  armed  with 
lusLs:  so  that  the  interval  that  s<*pa rates  the  lli)i|M)|Kjtamus 
and  E)ioiiH>tlieriu(n  from  the  Ihiijoii^  is  not  vrry  wide. 

The  ^rand  function  of  the  \ur  the  most  |>art.  rnighiy  animals 
which  ccmstitutp  the  (riN*  1  am  s|M*akin^  of,  s<*ems  (o  U*  that 
of  inhnbitmg  and  fmdini;  their  Mihsistcncc,  in  the  tropical  for- 
eitj  of  tlie  old  world:  Uidi  Africa  and  Asia  have  each  tlieir 
uwn  rhin< cents  and  eic|ihaii(.  which,  by  their  pant  bulk,  and 
irresistible  strcnirth,  <  an  m.-ike  thrir  wav  thniuuh  the  thickest 
hrcMla  or  juni;les.  Kvfii  (he  swmc.  fn»m  the  (hickness  of  ill 
skin,  sulicrs  nolhini;  from  pushini;  thri»ti::li  bushes  and  under- 
w«Njd  in  s«*ar«'h  <»f  ar'orn>  :  and  mnst  of  these  animals,  by  means 
of  their  tusks,  muzzle  or  h<'rii<,  ran  dii;  up  \\ic  nMi(s  that  I'orni 
their  f«HMl.  TIm*  hip(Hi|Mi(amiis  sciks  his  provender  in  the 
Afrif*an  rivers,  and  hy  niciits  f  •(  (hi-  tu<ks  widi  whir'h  (he  under 
jaw  is  armed. — in  (his  (hlli'mii;  Immh  (hi*  du<^onp,  in  which  the 
luiis  are  in  the  up)>er  |;iw. — i^  riiaMfd  (orin»t  up  plants  t;rr»w- 
injr  uiiilcr  (he  water.  Tin-  i.-ij'ir  acts  (he  «aiiHr  {lart  nearly  in 
the  Mf  \%  World  (hat  the  hip;•<'{•(M:llllll^  diK?<  in  the  old. 

By  thir  elii»rtH  of  the  |*ai'i(V(leriii*i.  in  i:*'neral.  in  t>ursiiit  of 
t^MTir  I'Wii  iiii*aiis  o(  subtii^teiiee,  si  wav  IS  oKen  made  tnr  man 
nk«>re  n-adily  to  (raverM*  and  1i<mi  to  hn  piirpniu*  I'nrc^ts  and 
ui^nIv  riintnet^.  lh:i(  woulii  •»tht'r\vi>e  iinick  hn  ctVftrts  to  |>ene- 
trale  into  (hem.  When  we  c<»iiM<ler  the  va*i(  bulk  and  armi>ur 
ot  trie  rhiiKN-eros,  I'ur  instance,  and  thi-  vii^liMiee  with  which  he 

tf     I  fMii  iiic  itr.  3ii*r>f,  trrriU',  uul  ^r.ii<»i,  wild  brut. 
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endeavours  to  removo  obstacles  out  of  his  path,  we  may  in 
some  degree  calculate  the  momontum  by  which  he  i»  enabled 
lo  whi  his  resisUesa  way  througb  the  thickest  and  most  entan- 
gled underwood. 

Inuud  not  enlarge  onlheseconrfSiib-orderof  the  Pachyderms, 
the  Sulijieds,  the  well-known  etjuine  and  asinine  Iril>e&:  every 
one  must  be  struck  by  the  contrast  thut  their  structure  an& 
churaclers  exhibil  to  those  of  i)ie  Jirxt  Sub-order,  or  lyftical 
naaa.  A  liery  and  inlelligonteye;  a.  reck  clolh<'d uilh  thunder, 
to  u»c  the  words  of  inspiration;  a  graceful  form  ;  speed  thai 
oflun  oulslripa  iho  wind ;  are  the  distinctive  cli)iriielurs  wliieil 
Uio  lii^heKt  tribe  of  thcin  exliihils;  while  tlio  oilier,  though 
less  beautiful,  slJU  has  the  organs  of  sight  and  hearing  einsu- 
larly  conspicuous ;  a  long  tail ;  and  lU  integument  clothed  with 
a  shaggy  coarse  fur:  besides  these  charocters,  the  undivided 
hoof  of  both  these  tribes  forms  aUo  a  most  striking  dittlincttOD. 
No  animals,  indeed,  cxleriially  present  characters  more  diverM 
from  each  other  than  the  solipcd  and  typical  I'achyderms. 
God  has  given  us  these  animals,  evidently,  that  we  may  em* 
ploy  them  as  our  servants,  and  their  great  function  is,  to  carry 
ourselves  and  our  burthens;  ihcy  also  minister  in  no  sms)! 
degree  to  our  tnnocutit  plcBsurc  and  amusements,  as  well  SS  W 
our  defence  .ind  security. 

Order  3. — Of  all  the  ditleront  Orders  of  the  present  Class,  or  i 
indeed  of  all  the  Classes  of  animals,  none  are  of  so  much  im- 
portance to  their  \a>tA  as  the  Ruminants,  which  wo  are  next  to 
consider;  without  them,  hunger,  cold,  and  nakedness  would 
beset  him,  or,  at  least  a  large  portion  of  his  comforts,  with 
respect  to  articles  of  food  and  clothing,  must  be  cut  ofll 

Cuvier  divides  this  great  Order  into  those  that  have  horns, 
and  those  that  have  none,  and  wc  may  here  adopt  his  division, 
considering  these  two  sections  as  forming  two  Sub-orders.  The 
first  of  lliem,  being  the  beasts  of  burthen  of  more  than  one  na- 
tion, may  be  regarded  as  succeeding  the  solipeds;  these  are 
the  camels  and  dromedaries,  the  lamas;  and  perhaps  what  is 
called  the  musk-deer,  also  wanting  horns,  may  be  placed 
amongst  tliem.  So  that  we  have  thus  before  us  animals  that 
may  be  regarded  as  looking  towards  the  Solipeds,  in  the  camel 
genus;  towards  the  sheep  by  its  fleece,  in  the  lama;  and  to- 
wards the  antelope  tribes  in  the  musk. 

All  the  other  Ruminants,  the  males  at  least,  are  armed  with 
two  horns, either  simple  or  branching  ;  either  hollow, or  solid; 
either  persistent  or  deciduous.  1  feel  disposed  to  consider  the 
giraffe,  or  camelopard,  as  an  intermediate  form  between  the 
animals  that  are  horned  and  those  without  horns,  for  its  short, 
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p«nifltent»  solid  horns,  clothed  with  a  velvet  skin»  seem  almost 
rudimentary.  It  may  bo  re^^rdcd  as  connecting,  in  some 
degree,  the  lon^  nof^ked  anicqals,  the  camel  and  lama,  dtc. 
with  the  deer  tribe. 

Tliese  la*it,  the  inont  clf;;;iiit  nnd  airy,  both  in  form  and 
limb  and  motionH,  ol*  tliu  whole  rjass,  pluccd  in  ccmtraat  with 
die  cluiiisinciCM  and  bulk  ot'ttio  Pachyderms,  seem  intended  as 
one  of  ttie  prin<:i|ial  oriiatncnt«i  ut  the  i^lobc  we  inhabit,  and 
originally  tu  be  amtin^st  the  )><*ruliar  laviHiritesof  its  king  and 
master  man.  Now,  instead  ot*  the  innuciKius  animals,  lie  takes 
into  his  alliance,  as  his  ni'ist  intimate  associates,  those  that  are 
best  fitted  to  |Hjrsue  and  destroy,  as  the  dog,  and  the  cheetah ; 
and  thus  with  the  help  of  tfie  horse,  he  overtakes  these  beau- 
tiful  creatures,  and  instead  of  caresses,  they  receive  death  at 
his  hands. 

The  head  of  tliesc  aniinaJK.  in  some,  as  the  rein-deer,*  in 
both  seies,  but  generally  only  in  the  males,  is  ornamented,  as 
it  were  with  a  branchins;  tonrst,"  formed  by  its  antlers,  or 
boms,  which  are  solid.  r(»verf(i.  as  in  the  camelopard.  with  a 
velvet  skin,  but  only  durint;  the  |KTi<Ml  of  growth,  and  annually 
deciduous;  these  are  uiied  bv  the  males  in  their  mutual  com- 
bata.  Amongst  these  liirht  and  airy  animals,  however,  some 
of  a  larger  and  more  rrtbust  stature  are  thus  fitted  for  the  use 
of  man,  as  tlie  rein-deer.  'l*hc  elk.  or  moose*,'  the  wapiti,*  and 
red  doers,  emulate  the  hnrM*  in  si/r.  and  are  of  great  strength, 
thouirh  n<»t  vet  etnpliivefi  bv  man.*  LaMlv.  come  the  Itumi- 
!iant»,  whoso  horns  are  hullnw  and  nakf*d,  but  (wrsistent.  To 
thrsi;  lN-l«»n;;  the  .\ni(;lofK.'s,  nm;  sfiorifs  of  whirh  has  fbinr 
hums*  tlie  :;tiui!i,  the  shefji.  and  the  f  hi  vine  triltes.  The  species 
'if  the  two  last  of  these  ;;reat  tamilie^  are  particularly  import- 
rant  to  man,  and  are  generally  sf>  well  knonn  as  not  to  require 
to  be  Ireuled  of  in  detail.  Tiie  bis'inj  with  his  shaggy  mane, 
presents  ih>  slight  analoiry  to  thi.'  lion,  the  so  called  king  of 
beasts:  anti  the  isnii.  reckoned  amonsrst  the  antelo|ies,  seiMns 
to  «*«ffiibiiH:  charai-ters  lH>rn>\ved  fr<im  throx  and  tlie  horse. 

Tlie  finictii»n  of  this  gn*at  t  ^rder  (»f  Itiirninants,  is  not  only 
lo  browse  the  herba<;e,  and  proviile.  by  constantly  trimming. 
and  as  it  were  mowing  it,  tor  its  renewed  verdure;  manv  of 
tbcm  are  employnl  also  in  pruniii'/  the  tn.*es,  by  feeilini^  upon 
tbeir  brancliirs  :  and  then*  is  not  one  that,  in  its  place,  does 
not  contribute  its  part  to  the  general  welt'are.     The  cattle  c/n  a 

1      CtrmM  Tmrmudm*.  2     Kn  nrh.  Bota.  3     C.  «lr«f. 

4  r*.  ■frvnifyiarrrM.  5     S^  aUivr,  p.  U?S. 

5  A.Cka£Urm.  7     Bm  /  Vm. 
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tiuttuand  hUix  are  distrilnitcd  by  their  Great  Creator  according 
to  ccrliiin  laws,  and  by  their  acUon*  in  tliuir  several  spheres,  lo 
promote  certain  end*.  wbi<:li  gegleined.  or  imperfectly  pro 
vidcd  for  would  produce  derangements  that  might  affects 
wide  cireumference. 

Order  4.-^iIaviiig,  in  a  former  p«rl  of  the  present  votDm^ 
given  an  account  ol'  the  prinr-ipdl  trites  of  this  Order,  1  newi' 
Dot  here  do  more  ihitri  meiUioQ  it,  except  by  obsei^air,  that 
the  members  of  it  arc  principally  inhabitJinls  of  tlic  neio  worldt 
the  JUuNi'y  and  Ort/ctf.ropu*,  baiiig  Uie  only  genern  it  coniaiaf 
that  arc  fourKl  i»  the  M. 

Order  5. — The  animals  included  in  iho  Ordcrof  72o(JcRts,ar 
gnawers  and  nibblcru,  as  1  have  before  observed,'  mcid  ttf 
occupy  the  name  Htulion  tunon^Kt  \)w  Mammalians,  thai  tM 
H^enonlura  do  amoiij^sl  IiisoctR,  since  they  arc  the  most  iv 
markablc  uf  any  for.  iho  arts  whicJi  Providence  has  irtalraeted 
Iheni  10  exercise.  This,  ns  well  us  the  preceding  Order,  sceiv 
Tory  sliRhlly  connected  with  the  great  tribe  of  Kuminanlsi 
the  pHtagonian  hare,*  iiowovcrof  the  Pampati,  belonging  lo 
tbe  Uodonts,  seems,  in  its  light  and  elegant  form  lo  make  the 
DOarest  approximation  to  that  tribe. 

Several  of  itic  aiiimaU  nf  the  (Jrder  Itoforo  us  copy  the  niem- 
bcrs  of  the  clam  of  insects  in  one  of  their  moat  romarkable  pecit 
)i«rii!ea;  during  thecold  or  winter  acffmn,  they  l>ccomo  torfwL'- 
This  is  the  case  with  the  dormouse,'  the  marmots,*  the  prarie- 
dog,"  and  many  other  Rodents,  as  well  as  with  many  preda- 
ccous  Mammalians,  especially  the  insectivorous  ones,  as  the 
hedge-hogs.*  The  mole,  and  the  bats,  and  even  some  of  the 
largest  animals,  as  the  Iwar,  are  subject  to  the  same  law. 
Wiien  we  consider  the  case  of  the  insectivorous  animals  of  the 
present  class,  we  see  at  once  the  wisdom  and  goodness  of  the 
Lawgiver  in  this  enactment.  The  reduction  of  the  tempera- 
ture, and  other  causes,  have  driven  the  insects  from  the  thea- 
tre, they  usually  frequent,  to  remain  for  a  time  without  motion 
under  the  earth  and  other  places  of  security,  where  they  are 
safe  from  these  thetr  enemies;  it  was,  therefore  a  kind  and 
wise  provision,  that  as  their  accustomed  food  was  beyond  their 
reach,  ihey  themselves  should  also  be  placed  in  a  stale  not  to 
require  it.  Many  other  animals  amongst  the  Rodents,  though 
they  do  not  pass  the  winter  in  a  state  of  absolute  torpidity, 
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retreat  to  what  may  be  called  their  winter  quartert,  in  which 
Cbejr  have  laid  up  a  storu  of  provisions  against  the  evil  days  of 
winter.  Of  this  description  arc  many  of  tiic  murine  tribes, 
particularly  the  hamsitrr.*  which  is  furnished  with  a  |)OUch  on 
each  side  of  its  mouth,  that  it  fiiis  with  grain  to  deposit  in  its 
barrow,  for  a  winter  store.  Some  will  thus  carry  ns  much  as 
three  ounces  ut  a  time.  The  l<*mmin;?ii,''  alwi,  whose  destruc- 
tive ravB£^*s  1  ha%e  tietorc  noticed,'  eff[NHTiully  thul  called  the 
eamumisU^  have  similar  habits,  storing  up  roots  instead  of  grain* 

Generally  sftcaking,  it  is  the  lowering  of  the  teni|)eraturo 
that  induces  Maiimmlians.  as  well  as  cold  blooded  animals,  to 
hybemale,  and  brings  on  a  state  of  torpidity,  or  a  cessation  of 
the  u>ual  stimulus  to  locomotion  and  action,  in  which  slate, 
Mr.  f  hven  remarks,  u-arm»ftltMHivd  animals  become,  as  it  were, 
cdd'blmidt'd.     As  a  watrh  nut  wound  up  remains  without  mo- 
tion, still  retaiiiint;  the  jmiwlt  of  resumin«^  it,  and  when  the 
mainspring  rccovi;rs  its  elasticity  is  again  enabled  to  act  upon 
its  wheels:  so  to  animals  heat  is  the  key  that  winds  up  tlie 
wheels,  and  restores  to  tlie  mains[iring  its  |N»wer  of  reaction. 
Hybemating  aninials  have  sii])ernumerary  cells,  and  generally 
beromc  very  fat  in  autunm.  and  it  has  been  said  that  this  fat 
supports  them  in  their  torpid  state;  it  is  found,  however,  that 
there  has  been  but  little  of  it  consumed  during'  the  state  of 
toqiidity,  but  that  it  wastes  very  fast  immediately  after  that 
state  is'ended.     Tlie  Indians  remark,  with  resfiect  to  the  black 
bear,  that  it  comes  out  in  the  spriiii:  with  the  same  fat  which 
it  carries  in  in  the  autumn ;  but  after  tlie  exercise  of  only  a 
few  davs  it  lieromes  lean/     A  state  of  txTiodirnl  rest  may  be 
necessary  to  the  animals  wc  are  s]icakiiig  of,  not  only  as  a 
means  of  protection  inmx  tlie  eti'erts  of  a  low  temperature,  and 
on  account  of  the  im|)0!tsibility  of  procuring  their  usual  means 
uf  subsistence ;  but  since  alternate  rest  and  action  are  neces- 
Mry  to  most  animals,  so  a  longer  period  of  sleep  may  be  re- 
quired in  some  cases,  by  such  ce^^ation  of  action  to  keep  the 
machine  from  wearing  out  too  soon.     Excress  of  lieat  wc  know 
produces  the  s:ime  etiect  as  excessive  cold,  it  disiK>sesto  slec|ii.* 
The  tpnrcr,'  a  Madagascar  animal,  and  the  jerboa,  fall  into  a 
kind  of  sunmier  lethargy  from  that  cause,  wliich  lasts  soirte 
months.' 

From  the  numerous  instances  of  remarkable  instincts  exhi- 
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bited  by  the  animals  of  this  Order,  which  might  be  selected,  I 
must  confine  myself  to  one  or  two  of  the  most  singular.  The 
hare  is  only  noticed  for  its  extreme  timidity  and  watchfulness, 
and  the  rabbit  for  the  burrows  which  it  excavates  for  its  owd 
habitation,  and  as  a  nest  for  its  youn^,  but  there  is  aii  animal 
related  to  them,  the  rat^hare,^  which  is  gifted  by  its  Creator 
with  a  very  singular  instinct,  on  account  of  which  it  ought 
rather  to  be  called  the  hay-maker^  since  man  may  or  might 
have  learned  that  part  of  the  business  of  the  agriculturist, 
which  consists  in  providing  a  store  of  winter  provender  for  his 
cattle,  from  this  industrious  animal.  Professor  Pallas  was  the 
first  who  described  the  quadruped  exercising  this  remarkable 
function  and  gave  an  account  of  it  The  Tungusians,  who 
inhabit  the  country  beyond  the  Lake  of  Baikal,  call  it  Pika, 
which  has  been  adopted  as  its  Trivial  name. 

These  animals  make  their  abode  between  the  rocks,  and 
during  the  summer  employ  themselves  in  making  hay  for  a 
winter  store.  Inhabiting  the  most  northern  districts  of  the  okl 
world,  the  chain  of  Altaic  mountains,  extending  from  Siberia 
to  the  confines  of  Asia  and  Kamtscbatka,*  they  never  appear 
in  the  plains,  or  in  places  exposed  to  observation;  but  always 
select  the  rudest  and  most  elevated  spots,  and  oAen  the  centre 
of  the  most  gloomy,  and  at  the  same  time  humid  forests,  where 
the  herbage  is  fresh  and  abundant.  They  generally  holk>w 
out  their  burrows  between  the  stones  and  in  the  clefts  of  the 
rocks,  and  sometimes  in  the  holes  of  trees.  Sometimes  they 
live  in  solitude  and  sometimes  in  small  societies,  according  to 
the  nature  of  the  mountains  thev  inhabit. 

About  the  middle  of  tlie  month  of  August  these  little  ani- 
mals collect  with  admirable  precaution  their  winters  provender, 
which  is  formed  of  select  herbs,  which  they  bring  near  their 
habitation  and  spread  out  to  dry  like  hay.  In  September,  they 
form  heaps  or  stacks  of  the  fodder  they  have  collected  under 
the  rocks  or  in  other  places  sheltered  from  the  rain  or  snow. 
Where  many  of  them  hj^ve  laboured  together  their  stacks  are 
sometimes  as  high  as  a  man,  and  more  than  eight  feet  in  di- 
ameter. A  subterranean  gallery  leads  from  the  burrow,  below 
the  mass  of  hay,  so  that  neither  frost  nor  snow-  can  intercept 
their  communication  with  it.  Pallas  had  the  patience  to  ex- 
amine their  provision  of  hay  piece  by  piece,  and  found  it  to 
consist  chiefly  of  the  choicest  grasses,  and  the  sweetest  herbs. 

1  Lagomya, 

2  Mr.  Daincs  Barrlnptoti  presented  to  the  Royal  Society  an  animal  resem- 
bling the  Pika  found  in  ScoUand,  but  probably  a  different  species. 
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sH  cut  when  moil  vigorous,  and  dried  to  slowly  as  lo  form  a 
green  and  succulent  fodder ;  lie  found  in  it  scarcely  any  carSp 
or  blossoms,  or  liard  and  wmnly  stems,  but  some  miiture  of 
bitter  herbs,  probably  useful  to  render  the  rest  more  wholesome. 
These  stacks  of  oxcelliMit  forage  are  sought  out  by  the  sable- 
hanteri  to  feed  tlieir  lisinissed  liorscs,  and  the  (Jakutea)  na« 
tives  of  that  part  of  SjIktIu,  pilfer  tiicm,  if  I  may  so  call  it,  for 
tlie  siibsisteiKe  of  their  cattle.  Instead  of  imitating  the  fore- 
night  and  industry  of  the  I'ika,  they  rob  it  of  its  means  of  sup- 
port, and  so  devote  the  unimnU  that  set  them  so  good  an 
esnmple  to  famine  and  death.*  How  much  better  would  it  be 
if  instead  of  robbing  and  starving  these  interesting  aninials» 
the)  learned  from  tliem  to  pnivi<ie  in  the  proper  season  a  stip' 
ply  oThay  for  the  winter  provender  of  their  horses. 

Bat  no  animals  in  this,  or  iiitieed  any  other  Urdcr  of  Mam- 
malians, are  so  admirable  for  their  instincts  and  tlicir  resuki  as 
the  beaetrs, 

1  have  more  than  once  alluded  to  some  proceedings  of  these, 
Memingly,  half-reasoning  animals,  and  shall  now  as  briefly  as 
possible  give  some  acrount  of  those  fabrics  in  which  their 
woodcrful  instinct  is  princiimlly  manifested.  There  are  two 
writers  who  had  great  oi>|H)rtiini!ies  of  gaining  information 
concerning  them:  Samuel  llearne,  during  his  jiNirney  to  the 
Northern  Ocean,  in  the  yearii  17(i9,  1770,  1771,  and  1772; 
and  Captain  Cart\vri;{ht,  win)  resulcd  nearly  sixteen  years  on 
the  coast  of  Lalirador.  To  them  I  am  prin(*i|»ally  indebted  for 
theparliruiars  of  the  history  here  eiven. 

From  tlie  breaking  up  ot'  the  fmst  to  the  full  of  tlie  leaf,  the 
vers  des(!rt  their  l<Mi;;e<,  and  n>am  aUiut  unhoused,  and 
cupietl  by  their  usual  laUiuni,  except  that  they  have  the 
foresight  to  begin  fcllini;  their  timber  early  in  tlie  summer. 
They  »*:t  almut  building  some  time  in  the  month  of  August 
Those  that  erect  their  liahitationA  in  small  rivers  or  creeks,  in 
which  tlie  water  in  liable  to  Iks  drained  off,  with  wonderftil 
sagacity  prt*viiie  airain^it  that  evil  by  forming  a  dike  across  the 
stream,  ahuo^t  straii^ht  where  the  t-urrent  is  weak,  but  whore 
it  is  mortr  rapid,  eurvim;  more  or  less,  with  the  convex  side 
opposed  til  thir  titrram.  They  coni^truct  tticse  dikes  or  dams  of 
the  same  matrnal.H  as  they  dt»  their  linlges,  namely,  of  pieces  of 
wood  fif  any  kind,  of  Mones,  mud,  and  sand.  These  catise- 
ways  opiMise  a  sullieient  barrier  to  tlie  force,  both  of  water  and 
ire:  and  as  thi*  willows.  ]M>plar!4, dec.  employetl  in  constructing 
them,  often  strike  root  in  it,  it  l»ecomes  in  tmic  a  green  hedge, 
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ill  which  ihc  birds  build  iheir  nests.  Caiiwright  says  that  he 
occasionally  used  thcni  as  bridges,  but  as  ihey  are  level  with 
the  waler,  not  wilhoul  welting  liis  feet.  By  means  of  these 
erecliona  the  water  is  kept  m  a  sufficient  heiEhl,  for  it  is  abso- 
lutely necessnry  ihnl  ttiero  should  be  at  least  three  feet  of  water 
above  ihe  extfcmily  of  the  entry  into  their  lodges,  without 
which  in  the  hard  frosts,  it  would  be  entirely  closed.  Thia 
entry  is  not  on  the  land  side^,  bccaiisc  such  ait  opening  might  let 
in  Iho  wolverene,  and  other  fierce  boasts,  but  towards  the  wBter. 
Cuvior  in  his  tabic  above  alluded  to,'  assigns  oniyfour  peo- 
toml  teats  to  the  female  beaver;  but  Dr.  Richardson  stales  ihuL 
she  has  df;ht,  and  the  maxinuim  of  her  yuuiijc:  ones  at  eight  or  • 
nine.'  The  number  inhabiring  one  lodge  seldom  exceeds  foiff 
old  and  six  or  ciulit  young  ones;  the  size  of  ihcir  houses,  ihero- 
fbre,  is  regulated  by  the  number  of  the  family.  Though  built 
of  ttiG  same  materials,  they  are  of  much  ruder  slniclure  ihu 
their  causeways,  and  the  only  tibjecl  of  tlicir  vFcction  appears 
to  be  a  drj-  apartment  lo  repose  in,  and  where  they  ctin  cat 
the  food  they  occasionally  get  out  of  the  water.  It  lr<K|ueDtly 
happens,  says  Hearne,  that  some  of  the  largo  houses  have  otm 
or  more  partitions,  but  these  are  merely  part  of  the  building 
left  to  support  the  roof.  Ho  had  seen  one  benver  lodge  ihot- 
liad  nearly  a  dozen  apartments  under  the  same  roof,  and,  two 
or  three  excepted,  none  had  any  communication  but  by  water. 
Cartwrighl  says,  that  when  they  build,  their  first  step  is  to 
make  cliiiicc  of  ri  iiMliiral  iin^iii.  of  a  ccrlairi  depth,  near  the 
bank  where  there  is  no  rock ;  they  then  begin  to  excavate 
under  water,  at  the  base  of  the  bank,  which  they  enlarge 
upwards  gradually,  so  as  to  form  a  declivity,  till  they  reach 
the  surface;  and  of  the  earth  which  comes  out  of  this  cavity 
Ihey  form  a  hillock,  with  which  they  mix  small  pieces  of  wood, 
and  even  stones:  they  give  this  hillock  the  form  of  a  dome, 
from  four  lo  seven  feet  high,  from  ten  to  twelve  long,  and  from 
eight  lo  nine  wide.  As  lliey  proceed  in  heightening,  they 
h«)llow  it  out  bolow,  so  as  lo  form  ilie  lodge  which  is  to  receive 
the  family.  At  the  anterior  part  of  this  dwelling,  they  form  a 
gentle  decliviiy  terminating  at  Ihc  water:  so  that  they  enter 
aud  go  out  under  water.  The  hunters  n.Tme  this  entrance 
the  avg/e.  The  interior  forms  only  a  single  chamber  resem- 
bling an  oven.  At  a  iilllc  distance  is  the  magazine  for 
provisions.  Here  Ihey  keep  in  store  the  roots  of  the  yel- 
low water-lily,  and  the  branches  of  the  black  spruce,'  the 
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MMii,*  and  birch,"  which  they  arc  careful  to  plant  in  the  mud. 
Toon  form  their  subsistence.  Their  magaxines  tametiBMa 
eootain  a  cart-load  of  thcHc  articles;  und  tlie  beavers  an  so  in- 
dastrious,  that  they  arc  always  adding  to  their  store. 

There  is  a  species  of  leaver  found  in  the  great  rivers  In  En- 
me— the  Danube,  the  Rhine,  the  Itlione,  and  the  Weser^ — 
WDich  has  been  regarded  as  synonymous  with  the  beaver  of 
Camda,  but  which,  though  it  forn)s  burrows  or  holes  in  the 
bttoks  of  those  rivers  which  it  frequents,  does  not,  like  them, 
erect  any  lodges,  as  above  described.  Does  this  instinct  sleep 
in  tbem,  and  require  a  certain  degree  of  cold  to  awaken  it,  or 
are  they  a  distinct  s|x?cies  f  Linne  mentions  one  in  Lapland, 
wberc  the  cold  is  sutficiontiv  intense  Tuvier  seems  uncertain 
whether  tliev  ought  to  be  considered  as  distinct.  Beavers  seem 
fiBrmcrly  to  liave  csisied  in  England ;  the  town  of  Beverley, 
{Beattr*Jield^)  in  Yorkshire,  si^eiiis  to  have  taken  its  name  from 
them,  and  its  arms  are  three  Ix^avcrs. 

Such  are  the  principal  o{)crations  that  these  wonderful  ani* 

probablv  bv  the  mixture  of  intellect  with  instinct,  are 

instructed  ar.d  adapted  bv  their  Creator  to  execute,  that  man, 
by  studying  them  and  tlieir  wa vs,  may  acknowledge  the  Power, 
Wiadofn,  ud  Uoodncss,  tiiat  Jbrmed  and  guides  them. 

The  functions  of  the  numerous  tribes  of  this  Order  are  va* 
riousL  The  great  majority  may  \m*  said  to  be  granivorous*  or 
nacivorous,  or  even  graminivuroiis;  but  many  live  upon  dried 
vegetable  sul>stanc(*}c,  and  wcnmI.  The  aye  aye,  which  ap* 
proacheiithcQuadrumanes,ap|K;ar4  to  lie  insectivorous.  Thoteh 
ly  ol'  iheni  arc  great  plagu(?s  to  man.  yet,  by  exciting  ms 
lance,  thev  arc  useliil  to  him,  and  thcry  funn  the  food  of 
ly  of  the  IcsKT  predarcous  animals. 
Order  G. — The  <*(>nnection  bctwcrn  the  animab  of  which 
this  Order  consists,  and  the  Kodonts,  seems  not  easily  made 
ooL  The  lowest  tribe,  tlie  Amphibians,  which  Cuvier  has 
placud  irnmediatelv  before  the  Mnrsupians,  appears  to  have  no 
connection  with  that  Order,  or  any  of  tlic  Kodents;  and  the 
>,  which  fonns  his  last  genus  of  tlic  trilie  in  question,  ap* 
cviJently  tolook  more  towards  the  lierl>ivorous  cetaceans^ 
the  manatee,'  &c.,  than  to  any  <ither  anifnals;  the  seals,  in- 
deed, may  be  regarded  as  temiing  towards  the  feline  tribe 
Amongst  the  other  Prcdar(*ans,  tlie  hedgehog  and  tenrcc  pr^ 
tent,  I  ap[)relicnd,  something  more  than  an  analogy  to  the 
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porcupines  and  some  of  the  raU.    The  bear  seems  to  look  to- 
^   wards  the  slolh :  and  the  feline  race,  in  their  whiskers  and 

'    feet,  look  to  ihe  hares  and  rats. 
J  The'general  functions  of  this  Order  are  to  check  the  tend- 

ency to  increase  not  only  in  their  own  Class,  the  Mammaliani, 
but  in  most  of  the  other  Classes  of  animals,  more  particularly 
those  which  man  has  taken  into  alliance  with  liim,  as  catits, 
and  poultry,  and  game  of  every  description.  But  where  lii>' 
action  is  greatest,  theirs  is  usually  least;  and  itie  most  powet^ 
fill  devastators  of  the  animal  kingdom,  the  lions  and  the  tigersi 
are  found  in  the  warmest  climates,  where  nature  is  most  pr^ 
'  '  li6c,  and  where  man  has  not  fulty  established  his  dominion,  it) 
the  trackless  and  burning  deserts  of  Libya,  and  in  the  impend 
trabte  for^ts  and  jungles  of  India. 

Injnore  Dorthera  regions,  the  bears,  the  foxes,  and  other 
HenSmalians,are  employed  in  this  dcparimenl,  though  the  for- 

I  mer  also  eat  roots  and  other  vegetable  substances,'  and  tfaia 
ID  the  wild  countries  of  the  north  supply  the  place  of  man,  and 

i  keep  the  animal  population  under,  and  at  a  certain  level, « 
HiaX  ono  may  not  encroach  upon  another.  If  the  matter  is  cloM' 
ly  investigated,  we  shall  find  that  God  has  distribuled  and  di- 
vided these  predaceous  animals  to  every  country,  in  measure 

•  and  momentum,  as  every  one  had  need. 

The  necrophagous  Manimalians'  also,  or  those  that  devour 
dead  carcasses,  such  as  the  hyaenas,  dogs,  and  similar  animali, 
arc  equally  useful  in  removing  infectious  substances,  wtoeh 
in  hot  climates  soon  generate  disease,  and  are  always  disgust- 
ing oiijcctSj  and  exercise  a  very  important  and  bcncfirial  func- 
tion, devolved  upon  them  by  their  Creator;  for  if  all  the  au- 
msls  exercising  this  function  were  removed  from  the  earth,  it 
would  soon  be  depopulated,  and  a  universal  pestileoce.'woidd 
deatroy  man,  and  all  his  sutnect  animals. 

Orderl. — The  animala  of  this  Order,  though  erideHllylead- 
ma  towards  the  Quadrumaneg,  seems  less  nearly  etwnected 
With  the  insectivoroui  Predaceans  of  Cuvier,  the  bedgebog, 
mole,  &C.,  and  to  approach  nearer  to  some  Marsupians,  as  the 

^  flying  iquirrel  and  the  flying  opossum.  I  therefore  consider 
tbem  as  forming  an  Osculant  Order,  distinguished  by  tbdr 
powers  and  organs  of  flight,  before  sufficiently  noticed.*  TTjey 
are  nocturnal  animals,  and  live  entirely  upon  insects.  In  tm 
winter,  tbey  become  torpid,  and  suBpend  themselves  by  the 
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claw  of  the  thumb  of  the  fore-foot,  which  ii  left  free  for  thii  and 
other  purpotea. 

Order  8. — Linn6  evidently  degraded  man  when  he  placed 
him  in  the  aame  Order  with  the  monkey,  and  even  considAad 
his  genua  Homo  as  consistin;;  of  two  species,  advancing  the 
Oran  Outan*  to  the  honour  of  being  hif  congener,  and  a  second 
of  man.  Cuvier  has,  with  great  propriety,  sc[>arated 
the  heir  of  immortality,  and  trhoMC  Mpirit  poeth  upward. 
from  the  beast  that  perisheth,  and  irhutt  spirit  ^aetk  doumteardf* 
and  placed  them  in  diflcrent  Orders.  Man  has  employed  some 
animab  in  almost  every  Ch'der,  or  taken  tliem  under  his  care; 
bat  there  is  only  a  single  instance  of  a  Quadrumane  being  so 
und.  There  is  a  kind  of  monkey,"  a  natii-e  of  Madagascar* 
wfaicht  bein^  of  a  gentle  disf)osition,  the  natives  of  the  souihem 
part  of  that  island  take  when  they  are  young,  and  educate,  .as 
we  do  hounds,  for  the  chase.«  ^ 

The  principal  function  of  these  animals  is  to  live  and  move 
in  the  trees,  amongst  the  branches  in  tropical  countries,  and 
ihej  subsist  upon  fruits,  roots,  the  eggs  ol  birds,  and  insects. 
Doe  object  of  their  creation  seems  to  bo  to  hold  the  mirror  to 
that  he  may  see  how  ugly  and  disgusting  an  object  he 
when  he  ^ives  himself  up  to  vice  and  the  slave  of  hit 
In  fact,  m  ever^ department  of  the  animal  kingdom, 
the  moral  instruction  of  his  reasonable  creature  ipems  to  have 
beeo  one  of  the  objects  of  creative  wisdom,  and  the  sloth  and 
the  gluttoa  may  be  added  to  the  mandril  and  baboon  as  eaually 
calculated  to  cause  him  to  view  vice  with  disgust  and  aohor- 
leoee ;  as  the  bee,  the  ant,  and  the  beaver,  to  escite  him  to 
iadostry,  and  pnidence,  and  foresight ;  or  the  dove  to  peace  and 
mcttal  love. 

I     Written  abo  Omrmmg  Omtmmg^  and  Ormng  Otmmg. 

t    CccIm.  iii.  dl.  3    Mria  WtficmArfM. 
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Functions  and  Instincts.    Man. 

I      After  traversins  ihe  wliole  Animal  Kingdom  from  iu  very 

f  lowest  grades,  ana  having  arrived  at  Man,  who  confessefil/ 

(tami  j  at  ihe  head,  and  is  the  only  visible  king  niid  lord  of  all 

the  rest,  it  will  be  expected  that  1  should  dovoie  a  few  pages  to 

tJK  world's  master. 

.  Baron  Cuvier,  with  great  propriety,  places  hiin  by  hiinwlf 
in  a  separate  Order,  distinguished  from  that  which  succccda  il. 
in  his  system,  by  the  significant  appellation  of  IHmaiie,  indi- 
cating that  his  two  hands  arc  the  instruments  by  which  lie  sub-  | 
dues  and  governs  the  planet  that  he  inhabits  ;*  by  which  also 
he  is  enabled  to  embody  his  conceptions,  and,  aa  it  were,  to 
convert  his  thoughts  into  material  subsistences. 

I  shall  consider  him  both  physically  and  metafihysical^ ;  I 
physically  as  to  hts  actual  position,  and  as  to  his  action  upon 
nis  subjects  and  property,  whether  vegetable  or  animal;  and 
metaphysically  as  to  hts  connection  with  that  world,  to  which 
bis  mind  or  spirit  belongs.  When  I  say  that  man  standi  it 
the  headf^  the  creation,  I  do  not  mean  to  affirm  that  be  coih 
bines  in  himself  every  physical  attribute  in  perfection  iWtSt  > 
found  in  all  the  animals  below  him ;  for  it  is  manifest  to  entj 
one,  that  many  of  them  far  exceed  him  in  the  perfectioB  cf 
many  of  their  organs,  and  in  their  qualities  of  varioiu  kindi. 
For  sight,  he  cannot  compete  with  the  eagle ;  for  scent,  with  Aa 
houndjOT  the  shark;  for  aiCTftness,  with  theroe-MicA;  forstreiutit 
and  bulk,  with  the  elephant:  but  it  is  in  his  mind  that  bit 
superiority  lies.  There  is  in  him  a  spirit,  an  immateria]  aob- 
stance  which  constitutes  him  the  sole  representative  here  €D 
earth,  of  the  spirit  or  spirits.  He  is  the  only  memberof 
the  Animal  Kingdom  that  partakes  both  of  a  heaventy  and  of 
an  earthly  nature, — that  belongs  both  to  a  materiai  and  u 
immaterial  world :  and  on  this  account  it  was  that  God,  when 
be  had  created  man,  constituted  him  king  over  tbe  whole 

1    See  abine,  p.  309. 
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sphero  of  animals  with  which  he  had  peopled  this  globe  thil 
we  iiiiiablL  When  his  unhappy  fall  took  place,  the  Divine 
Image  was  impaired,  and  consci|ucntly  the  dominion  over  those 
creatures,  which  I'urincd  a  part  of  it,  was  pro(M»rtionably  tliak- 
ened,  and  reilutrud  to  its  present  »tnndar<i.  Uut  still,  tiiouuh 
wcaLeiied,  it  is  notabniL;:itt;d:  liisiiubjcctH  have  not  universally 
broken  tl»e  yoke  and  burst  the  Ixinds  of  his  dominion — a  lar^ 
paitaon  ot'  tlufin  still  ark  now  If 'I  I  (TO  him  as  their  kini;  and  master; 
and  thoM?  that  he  has  init  siilKlued  so  as  to  make  them  do  his 
biddini!.  still  fear  him  aiul  tiee  him:  and  even  of  these,  there  is 
uone  Mi  tiirree  and  intraetiihli*.  that  he  has  not  foiHKl  means  to 
tame  anil  subdue.  And  this  is  the  |Kisiiion  in  which  lie  now 
stands  uith  ^e^|le(!t  to  the  animal  kiii;;dom:  he  has  that  within 
him  that  enables  him  to  mastrr  them,  and  apply  sueh  of  tlicm 
a«  aw  of  a  convert ibi*?  nature,  if  I  may  so  sjieak,  to  work  his 
will  ami  answer  his  pur|)0!«.'. 

The  functi'His  of  man,  witli  rei^ard  to  the  world  in  which  ho 
ia  DOW  placed,  are  nil  included  in  his  tution  u|M)n  tlie  sphere 
of  animals  and  ve^etablfs,  and  in  their riwic^/fi  ufwrn  him.  If 
we  survevall  nature,  wherever  we  turn  our  eves, or  wherever 
we  direct  our  lliou^hts.  we  si*v  the  action  ot  anta^>nist  |M>wers, 
a  flux  ami  reflux,  by  which  the  (ireat  Builder  of  the  universe 
supports  ttie  vast  machine,  and  n-aintains  all  the  motions  that 
be  haji  generated  in  it.  The  same  principle  is  at  work  in  every 
description  of  beings  in  our  own  {'laiirt:  ev«*ry  action  of  man 
opon  any  object  of  the  wurhl,  without  him.  produces  a  reaction 
ffoiii  that  object,  attended  often  by  important  nrsults. 

The  ai*ti*in  of  man  u]4in  the  world  without  him,  is  threefaU, 
His  first  action  u|)on  thnn  is.  iliat  of  the  mind  to  Aitemplate 
them.  Mi  as  to  ^ain  a  know  led u'c  of  tlieir  forms  and  structure — 
of  their  habits  and  instincts — of  their  mcanin;;  and  uses.  His 
aecond  action  U]*fin  them,  haviiiir  studied  their  natures,  aiki 
discovered  how  tliev  niav  Ik;  madt;  profitable  to  him.is  to  col- 
lert  aiki  inulti|»iy  such  H)M'cics  u^t  he  finds  will,  in  any  way. 
answer  his  pur|Nisi\  His  thntl  ai'tion  u|mjii  them  is  to  dimin* 
uh  anil  keep  within  diM'  liimt>  thom*  s)>cries  that  eX]K:rienec 
teac|ie4  him  an-  noxious  and  pPiiidieuil  cither  to  himself',  or 
tlii«st?  animals  that  he  has  taken  into  aUiance  with  him.  which 
are  principal  viurccs  of  wealth  to  him.  and  minister  to  his  daily 
use.  condurt,  and  enjoyment. 

If  wc  coii?iid>-r  the  pn.-dacrous  animaU.  we  shall  tind  in  theni 
a  sn-ater  teudeiiry  to  miilii|>l\  than  in  tlioM-  that  content  them- 
■cl\«'^  with  ^ra/ini;  tlie  hcrba^'c:  lliey  ip-nc rally  prcHhK*<!  more 
\(fuiitf  at  a  birth:  and  their  j^erHMl  of  i;estation  is  often  shorter, 
s^jastu  admit  of  more  than  one  litter  in  the  \ear:  so  that,  uii* 


IfcteMiuI  Mb  «m  dwurikiled-.faj  tinir  GMilCMsior  ■liwiii<H|. 
tO:certaiaJai»i>andly  their  aetioBt  id  tfae^ 
pramota  oerUun  wdii  ivhick  dnioctod,  or  anpMwrii^ji*^^ 
▼ided  for  would  produce  dexifigeineots  thftt  ttugirt  idMlft 
wide  direumference.  •     '  : .  "* 

'  ;  Order  4.^-^IIaviiM;y  in  a  former  part  of  the  pro— it 
giv^  an  account  of  the  principal  tribes  of  thn  QrUm^  I 
.not  hor&do  tnore  than  mention  itrexeept  by  olMenriii|^  thU 
the  memberf  of  it  are  principally  inhalwtants'.qf  the  mm  liidi 
tto  Manis  and  OrycterofuM^  being  the  only  genera'  it  edMfltaf 
t)iat  are  found  in  the  0&f. 

Qg^tr  5. — ^The  animals  included  in  the  Ovder  of  ft&im%^ 
goawers  and  nibUerp,  as  I  have'btfoce  obeenned/'aMis  is 
•coqpy  the  same  station  amongst  the  Mammalians^  l^ . til 
Ifymenontera  do  amongst  Insects,  since  they  are  the ' 
markabk  of  any  fonthe  arts  which  Providence  haah 
them  to  exercise.  This,  as  well  as  the  preceding  Qrielr;^ 
very  slightly  connected  with  the  great  tribe  of  RumiU.^ 
.the  ^atagoniaa  hare,"  hofwever  of  the  Pampas,  hnhwigi^K^is 
the  Rodents,  stems,  jn  its  light  and  elegant  fonato  BOifei^ 
nearest  appreximaticHi  t6  that  tribe.  '^-r 

•  Several  of  the  animals  of  the  Ordw  before  us  eopythaJBli^ 
ben  of  the  class  of  insects  in  one  of  thdr  most  remarkable pie^ 
Karities;  during  thecold  or  winter  season,  they  become  tHj^ 
This  is  the  case  with  the  dormouse^'  the  marmotV  theprarie- 
dog/  and  many  other  Rodents,  as  well  as  with  many  preda- 
ceous  Mammalians,  especially  the  insectivorous  ones,  as  (he 
hedge-hogs."  The  mole,  and  the  bats,  and  even  some  of  the 
largest  animals,  as  the  bear,  are  subject  to  the  same  law. 
When  we  consider  the  case  of  the  insectivorous  animals  of  the 
present  class,  we  see  at  once  the  wisdom  and  goodness  of  the 
Lawgiver  in  this  enactment.  The  reduction  of  the  tempera- 
ture, and  other  causes,  have  driven  the  insects  from  the  thea- 
tre, they  usually  frequent,  to  rema'in  for  a  time  without  moCioo 
under  the  earth  and  other  places  of  security,  where  they  are 
safe  from  these  their  enemies ;  it  was,  therefore  a  kind  and 
wise  provision,  that  as  their  accustomed  food  was  beyond  their 
reach,  they  themselves  should  also  be  placed  in  a  state  not  ts 
require  it  Many  other  animals  anrK)ngst  the  Rodents,  though 
they  do  not  pass  the  winter  in  a  state  of  absolute  toipiditv. 


1  See  above,  p.  299.  3    Cavia  pmlagrnkm, 

3  Myaxu8aveUanariu9.  4    ArcNmyt. 

5  J^permophUut  ludomcmnms.  Faun,  Boreal  Amerie,  i.  1S6. 

6  Erinae€U9, 
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Mmt  to  what  may  be  called  their  winter  quartera,  in  which 
ikejr  have  laid  up  a  store  of  provisions  against  the  evil  days  of 
winter  Of  this  description  are  many  of  the  murine  trib^ 
particularly  the  hamster^*  which  is  furnished  with  a  |)ouch  on 
each  side  of  its  mouth,  tliat  it  fills  with  grain  to  deposit  in  its 
barrow,  for  a  winter  store.  SSome  will  thus  carry  as  much  as 
three  ounces  at  a  time.  The  lemmings,'  also,  whose  destruc* 
five  ravages  1  have  before  noticed,*  especially  that  called  the 
eeamcmist^*  have  similar  habits,  storing  up  roots  instead  of  grain. 

Generally  speaking,  it  is  the  lowering  of  the  tempcraturo 
that  induces  Mammalians,  as  well  as  cold  blooded  animals,  to 
hyl)eniatet  and  brings  on  a  state  of  torpidity,  or  a  cessation  of 
the  usual  stimulus  to  bicomotion  and  action,  in  which  state, 
Mr.  f Hien  remarks,  trarmM/odcd  animals  become,  as  it  were, 
cold'hiundcd.     Asa  watch  nut  wound  up  remains  without  mo- 
IMMU  still  retaining  tlie  jiowcr  of  resuming  it,  and  when  the 
mainspring  recovers  its  elasticity  is  again  enabled  to  act  upon 
lis  wheels:  so  to  animals  heat  is  the  key  that  winds  up  tlie 
wheels,  and  restores  to  the  mainspring  its  |N>wer  of  reaction. 
Uybemating  animals  have  iiu])cmtmierary  cells,  and  generally 
become  very  fat  in  autumn,  and  it  has  been  said  that  this  fat 
■opports  them  in  their  torpid  state ;  it  is  found,  however,  that 
there  has  been  but  little  of  it  consumed  during'  the  state  of 
torpidity,  but  tlmt  it  wastes  very  fast  immediately  after  that 
stale  is'emied.     Tlic  Indians  remark,  with  resfiect  to  tlie  black 
bear,  that  it  comes  out  in  the  sprini;  with  the  same  fat  which 
it  carries  in  in  the  autumn ;  but  alter  the  exercise  of  only  a 
few  davs  it  becomes  Icaii.^     A  state  of  iierioflical  rest  mav  be 
necessary  to  the  animals  we  are  sficaking  of,  not  only  as  a 
means  of  protection  fn^m  tlie  eHe(*ts  of  a  low  temperature,  and 
on  arcoufit  of  the  iin|»ossibility  (if  procuring  their  usual  means 
of  subsistence;  but  mnce  alternate  rest  and  action  are  neces- 
tmry  to  most  animals,  so  a  longer  period  of  sleep  may  be  re* 
quired  in  some  cases,  by  such  cev&tion  of  action  to  keep  tlie 
machine  from  wearing  out  too  soon.    £xcess  of  lieat  we  know 
OTDduces  the  same  eflect  as  excessive  cold,  it  disiKwesto  sleep.* 
The  tenrec,'  a  Madagascar  animal,  and  tlie  jerboa,  fall  into  a 
kind  of  summer  lethargy  from  that  cause,  which  lasts  soirte 
months.* 

From  the  numerous  instances  of  remarkable  instincts  exhi- 


1     CneHms.  9  Arvir^U.  tAmmm». 

3     Hrr  abot r,  pi.  49.  4  /«.  m-ohomus. 

5     #V.  BttmL  Amerk.  L  tO.  S  M  /;.  #>*M  ff.  siii.  3i>7-  3St. 

7    Skhgtr.  H  ^.  X>.  XTH.  A.  uiiu.  M. 
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flk"4''it  'Aaf  ire  made,'  and  that  spiritual  truths  aro  reflec(e<i  ai 
by  a  mirror,  and  shown,  as  it  were,  enigmatically,*  we  shall 
be  (lonvinced  Ihat,  in  Ihi"  view,  the  study  of  nature,  if  jiroperiy 
conSttclod,  may  be  made  of  the  first  importaiire. 


In  this  euimerajion  and  history  of  the  principal  tribes  of  tlK 
Animal  KinEdom,  wc  have  traced  in  every  page  the  Ibotstcpatf 
infinite  Wisirom,  Power,  and  Goodness.  In  our  ascent  from  lb' 
most  minute  and  least  animated  parts  of  that  Kingdom  to  mM 
himself,  wc  have  seen  in  every  dcparlmetit  that  nolhine  wt 
left  to  charicD,  or  the  rule  of  circumstances,  but  every  thiflg; 
was  adapted  by  its  structure  and  organization  fur  the  siluotjfltt 
in  which  it  waa  to  be  placed,  and  the  funclions  it  was  lo  di 
charge;  thai  though  every  being,  or  group  of  beings,  hi 
separalc  interests,  and  wants,  all  were  made  to  subserve  to 
common  purpose,  and  lo  piomole  a  common  object,  and  th 
though  there  was  a  general  and  unceasing  conflict  betwct 
the  members  of  this  sphere  of  beings,  introdacing  apparent 
death  and  destruction  into  every  part  of  it,  yet  that  by^ 
great  mass  of  seeming  evil  pervading  ihc  whole  circuit  ofll 
animal  creation,  the  renewed  bealth  and  vigour  of  the  enti 
system  was  maintained.  A  part  suffers  for  the  benefit  ai 
salvation  of  the  whole;  so  that  ihc  doctrine  of  the  stiflerins^i 
one  crcalure,  by  the  will  of  God,  being  necessary  to  pmmote 
the  welfare  of  another,  is  irrefragably  established  by  every 
thing  we  see  in  nature:  and  further,  that  there  ia  an  ammm 
hand  directing  alt  to  accomplish  this  great  object,  and  takng 
care  that  9k  destruction  shall  in  no  case  exceed  the  necesn^. 
Well,  then,  may  all  finally  exclaim,  in  the  words  of  the  Dinw 
Psalmist : — 

0  Lord,  how  manifold  art  thy  works,  in  WISDOM  )uM  lA« 
made  them  alt;  the  earth  is  full  of  thy  riches. 

So  is  the  great  and  wide  sea  also,  wherein  are  ihing$  ene^Hg 
innumerable  both  small  and  great  beasts. 

These  wait  all  upon  thee :  that  thou  may  est  give  them  Meat  m 
dve  season. 

When  thou  givest  Uiem  they  gather  it;  and  lohen  Oum  open«$l 
thy  hand  they  are  filled  with  good. 

When  ihou  hidest  thy  face  Viey  are  troubled ;  wihen  t/um  taieM 
otMV  their  breath  they  die,  and  are  turned  again  to  their  dtat 

When  thou  lettest  thy  breath  go  forth  they  shall  be  made :  an^ 
thou  ahaU  renew  the  face  of  (he  earth. 

1  Stm,  irSa  3    1  Cir,  xiiL  II 


APPENDIX. 


Siiics  the  preceding  |>nrt  of  this  treatise  had  nvwlly  pasted 
tlnoiigh  the  press,  I  have  had  an  o|i(M>rtunity  of  consulting 
recently  publisht^d  works,  which  contain  accounts,  illui- 


mted  by  figurrs,  of  many  vi.tv  interesting  animals  belonging 
tOfercnil  ol'  the  Classes  ^^\'  which  1  have  there  treated;  and 
•n  of  which  more  or  less  diMiionstrate  a  presiding  Intelligence 
immediately  connected  with  the  ;;l<>l)c  that  we  inhabit,  and 
who,  viewed  under  every  us])i>ct,  evidently  carelh  for  us,  and 
aH  the  creatures  he  has  made.  1  shall  select  a  few  of  these  for 
the  consideration  of  the  reader. 

I  formerly  obier\'edMhat  ty|>c*s  representing  some  ofthe  higher 
of  the  animal  kin^d<»tn  were  often  to  be  detected  amongst 
ihoie  belonging  to  its  lowest  prade:  a  remarkabk;  instance  of 
tkis  may  be  icen  in  one  of  Klirenl)erp*s  late  works/  in  which 
if  described  and  fi;;ured  a  siniMjIar  PolvLraiitric  Infusory,  which 
to  exhibit  tlie  first  outline  of  an  /\ra<'hnidan*  form;  it 
eight  locomotive  orLMtis  or  liristlcs,  n'prt'senting  the  eight 

SI  of  tliose  animal^/  ISv  mt>nns  of  ihcM*  < •r;:»ns,  this  animal, 
ich  was  found  by  Ih,  i-!hr(.iibcrir  in  the  It<>d  Sea.perfomisa 
dooUe  rotatory  inovemcnt,  one  by  the  rotntii>n  ofthe  anterior 
pair*  and  the  other  by  the  three  {wisterior  i^airs.  The  motioa 
of  Ihete  filamentous  leps  is  so  rapi<l  that  tliey  apjiear  as  if, 
iailead  of  eight,  a  huiMired  were  n^volvin;;,  anci  so  form  a  kind 
of  natural  Phantasniasco^K*.  Another  infusory  genus,  AariY- 
Icn'o,  seems,  to  prefii^ure  the  Sa/ifit.^  tlie  spi^cies  at  first  being 
concatenated  in  chains,  or  ribancls.  and  afterwards  separating.* 
Hie  animalcules  forming  this  penus  have  sometimes  been 
SDiitaken  for  plants,  and  the  quadrangular  form  of  the  asso- 
cialed  indivicluals  gives  tlieni  the  Rp|ii*anincc  of  the  jointed 
of  a  plant,  rather  than  of  an  animal  rhain.  On  a  former 
I  alluded  to  other  imitations  of  tlic  vegetable  world 
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eyhibitod  by  the  polypes,  particularly  to  some  of  them  prodt 
ing  Eocming  blossoms,  consisting,  as  it  were,  of  many  Mtalft.' 
1  shall  now  notice  some  that  represent  moni>{\etaltnus  nowei» 
A  genus  long  known  to  nalurahsts,  which  soenis  inlurmeiliate 
between  the  Infusorics  and  the  Polypes,  named  onginally  \tf 
Liiine  VortictUa,  exactly  simulates  a  bell  flower  wiUi  a  spiral 
footslalk.  They  are  often  found  in  fresh  water,  and  preseUl 
no  unopl  n^reaenftilion  of  a  bunch  of  the  flowers  of  ihe  Lilf 
of  the  valleyt 'whence  one  s]>ecics  has  been  named  Vortic^: 
Cotival/aria.     Someoflhesehave  branching,  andolhers  '     ' 

ttems,'  but  they  are  all  spiral  and  capable  of  bcinc  leng 

or  shortened  at  the  will  of  ibe  animal,  which  is  thus  enabl 
lo  elovate  or  depress  ils  liule  blossoms,  the  mouths  of  whi 
are  furnished  with  a  double  circlet  of  filamenlary  tentacles, b] 
the  relation  of  which,  like  the  rest  of  ils  tribe,  it  can  pruiIuQ 
a  food-conveying  current  to  its  moulli.  Slill  neafer  to  ■'■'^ 
Polypes,  with  which  indeed  it  is  arranged,  is  another  gt 
representing  monopelalous  flowers  named  by  Ehrenbcrg,  wli 
found  it  in  the  Red  sea,  Zoobotryon,  or  Animal-grape.  Thl 
singular  animal  production  will  scarcely  arrange  under  Any  ^ 
the  Orders  mentioned  on  a  former  occasion,  but  it  may  be  ~ 
garded  as  inlcrmediale  between  the  Rotatories  and  the  Polyi 
Like  the  latter  it  is  a  compound  animal,  consisting  of  a  ml 
branching  stem ;  its  lower  extremity,  as  may  be  seen  in 
figure,'  appears  as  if  sending  forth  numerous  httle  radicle*,  aM 
the  branches  terminate  in  ovate  germs,  from  which  issue  a 
multitude  of  animalcules  resembling  monopelalous  bell-sbapcd 
flowers,  with  the  mouth  surrounded  bv  a  filamentous  corou^ 
each  sitting  upon  a  spiral  elastic  footstalk,  by  means  of  whicli 
the  animalcule  can  cither  draw  itself  close  lo  the  stem,  or,  iboot- 
ing  6ul,  00  either  side  after  ils  prey.  When  the  moutb  of 
every  individual  is  open,  each  germ  looks  like  what  botanisb 
call  a  raceme  of  bell-snaped  flowers ;  and,  when  they  are  closed, 
they  resemble  a  bunch  of  grapes,*  ' 

To  the  class  of  Worms,  especially  those  that  have  been  t!^ 
nominated  Enlmoa,or  internal  worms,  I  have  a  few  interestiif 
additions  to  make,  taken  from  a  work  of  Dr.  Nordmann's,*  KHM 
of  which  are  so  extraordinary  and  wonderful,  both  as  to  their 
functions  and  structure,  that  the  great,  object  of  the  preseot 
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tmtm*  Ghria  Deitx  cpere  nature^  will  receive  coDtideraUe 
ilhutration  from  lome  account  of  them. 

Dr.  Nordmaim*t  first  treatise  is  upon  a  tribe  ofthese  creatures 
thai  are  interesting  from  their  very  singular  situation,  in  the 
£yef  •  namely,  of  the  higher  animals. 

Amongst  the  persf)nal  ])C!il9  of  our  own  species,  enunierated 
io  the  chapter  above  alluded  to,*  I  mentioned  none  that  at- 
tacked the  organs  just  named ;  but  this  learned  investigator  of 
parasitic  worms  has  iKttii-ed  two  which  have  been  detected  in 
them:  one  related  to  the  (iiiinra-fnfrm,*  which  was  extracted 
from  the  eye  of  a  {mtsou  atl«.Mt«'d  by  a  cataract;*  and  another, 
a  Hydatid^*  from  the  eye  nf  a  y<Miiii;  wiMiian. 

Besides  those  that  infest  our  own  visual  organs,  <|uadrupeds, 
birds,  reptiles,  and  fi^lu*^,  have*  eaeh  their  cyc'irurms.  Amongst 
those  to  whieh  the  will  of  IVdvideiifre  has  assigned  their  station 
in  the  eves  of  the  latter  elass  of  animals,  is  a  remarkable  one,' 
which  l)r.  Nordmann  discovered  in  those  of  several  diflerent 
•pecies  o( perch  f  sometiii)t;s,  in  such  numbers,  as  must  have 
interfered  with  that  distinct  si'^ht  of  passins^  objects,  which  ap- 
pears necessary  to  enable  |»redaceous  animals  to  discover  their 
Ky  in  time  to  dart  wynnx  it  and  secure  it ;  in  a  single  eye  the 
?tor  detected,  in  ditferent  parts.  \\k\K)\  ofthese  animalcules: 
when  much  increased  they  f»ftrn  pn>duce  cataracts  in  the  eye 
of  the  fishes  they  infest.  Thi«  liitit;  animal  oppeais  something 
related  U>  tiie /Vfi  n  rir/cj.  or  pseui  I  •».  leech,  and  .to  judge  from  Dr. 
Nordmann's  figures,  hccmh  able,  like  it,  to  change  its  form.' 
Underneath  the  ImmIv.  at  the  anterior  extremitv,  is  the  mouth; 
and  in  the  middle  are  what  hedtMiniiiiriaics  two  sucking-cupa;* 
these  are  prominent,  and  viewed  laterally  form  a  truncated 
cone;  the  anterior  one  is  the  sinalli*^t  and  least  prominent,  and 
more  pn>[)ertv  a  sucker :  the  other  prnUibly  has  other  functions, 
since  lie  coufd  never  ascMTtain  that  it  wasi  used  for  prehension. 

A  kind  of  mciamnrphnsis  seems  t(»  take  place  in  these  animals, 
for  our  author  observed  that  they  ap|>eared  under  three  diffe- 
rent forms. 

The^*  little  |)csts,  small  as  they  are,  have  a  parasite  of  their 
own  to  a  venire  the  cause  (»f  the  |H.Tf*h,  for  Dr.  Nordmann  ob- 
aerved  some  very  minute  l»mwn  dots  or  capsules  attached  to 
the  intestinal  canal,  which  when  extracted,  by  means  of  a 
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■calpcl  formed  of  the  thorns  of  the  creeping  cercus,*  and  laij'l 
upon  a  piece  of  talc,  (he  membrane  that  inclosed  them  buratt.j 
and  forth  issued  living  animdculcs,  belooging  to  the  genoB  I 
J\knas,  and  smaller  than  M.  .■Itomus,  which  iinincdiately  (urned- 1 
round  upon  iheir  own  axis  with  great  velocity,  and  then  jumpoj  I 
a  certain  distance  in  a  straight  line,  when  they  again  revolved, ,  I 
and  again  took  a  second  leap.  1 

Looking  over  our  author's  list  ofcyc-WDrms  that  infest  fulKVikJ 
wo  find  that  five  out  of  seven  nre  attached  to  different  spocM^ 
of  perch,  and  one  cannot  help  feeling  some  comcniseratioa  ibn 
these  poor  anitnais ;  but  wlien  we  recollect  Diat  they  form  tiicfl 
most  numerous  body  of  prcdaccous  fishes  in  our  ri  vers,  we  majT^ 
conjecture  tfiat  thus  their  organs  of  vision  are  rendered  levJ 
acute,  and  that  Uius  ihuusiinds  ufroachidace,  carp,  and  tondlia 
may  escape  destruction.  The  ever  watchful  eye  of  a  Falhfln 
Providence  is  over  ail  his  works,  and  he  has  provided  incwJ 
in  every  deparlment  of  the  animal  kingdom,  so  to  limilllM 
inroads  of  the  predaceous  species,  that  a  due  proportioa  aaM 
hormonious  mixture  mayovery  where  be  maintained,  and  IJm^ 
with  respect  to  every  individual  species.  The  means  are  v*^ 
rious,  but  the  end  is  one;  and  the  partial  evil  terminates  in  llin| 
general  good  and  welfare  of  the  whole.  Jm 

Neit  to  the  eyes,  the  gith  of  fishes  arc  subject  to  annoyances 
from  internal  worms ;  and  amongst  these  there  is  none  iBon* 
remarkableorwonderfulthanone  first  discovered  by  Dr.  NonJ- 
mann,  upon  those  of  the  bream^  and  to  which,  on  account  of 
its  remarkable  structure  and  conformation,  he  has  given  (he 
name  af  Dijilmmi\,  or  Ikmhhi  animal.  In  the  Classes  of  Poly- 
jies  iiiul  Timic:irics  wc  have  liL^fii  iiilroilui-oi!  to  lunnv  nomials 
that  appear  to  be  compound ;  which,  from  a  common  stem  or 
body  ^nd  forth  numerous  oscvla  or  mouths,  in  this  emulating 
the  members  of  the  vegetable  kingdom;  but  amongst  all  these 
plant-animals,*  there  is  none  caa  compete  with  thia  of  Dr. 
Nordmann,  which,  like  the  Siamese  youths,  appears  to  be 
formed  of  two  distinct  bodies,  united  in  the  middle  so  as  to 
present  the  appearance  of  a  St.  Andrews  cross,  each  half  of 
the  animal  containing  precisely  the  same  organs;  namely,  an 
alimentary  canal,  a  system  for  circulation  and  generation,  and 
also  a  nervous  system.  Milller  calls  the  innuqieraUe  and 
varying  cohorts  of  the  animal  creation  preachers  of  the  infinite 
wisdom  and  power  of  the  Sovereign  of  the  world  ;*'and  this  is 
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one  of  the  most  wonderful  of  them  all*  which  singulariy  ex- 
omplifics  those  attributes. 

At  first  it  might  be  imapii)ed,  thnt,  like  the  youths  just 
alluded  to*  this  was  a  monstrous  prfnluction  of  nature;  but  Dr. 
Nordmann  relates  thnt  he  has  toumi  lAtr/y  specimens,  precisely 
agreeing  with  earh  other,  all  in  a  similar  situation,  attached 
namely,  to  the  gills  of  the  fish  mentioned  above,  and  tie  never 
found  it  single,  or  in  any  other  situation:  there  can,  therefore, 
remain  no  aouht  on  the  suhjeet.  In  order  to  find  these  ani- 
inalst  it  is  necessary  to  examine  all  the  leaves  of  the  gilb 
separately  under  water,  «>r  to  separate  the  lesser  whitish  ones 
with  a  |iointefl  instrument,  when  the  animal  may  be  detected 
by  its  movements:  its  station  is  between  the  loaves  or  folds  of 
the  inner  gills. 

This  singular  creature  roiwists  of  two  lolies,  or  arms,  above 
the  point  of  union,  and  two  below  it.  The  u|>(ier  pair  are  the 
kmvest  and  most  diveririMii:  they  arc  somewhat  lance-shaped, 
awfat  tlic  extremity  of  ea^li,  on  the  under  side,  is  a  mouth* 
with  the  sucker,  divided  by  a  fleshy  transverse  septum;  by 
means  of  these  suckers,  the  mouths  of  this  two-bodied  mon- 
ster are  kept  steady,  so  as  to  suek  without  intermission. 
The  orifice  of  the  mouth  is  l:ir<;e.  and,  when  fully  opt*n,  trian- 
gular: there  is  also  an  orirnn  within  the  gullet  which  seems 
analfpgous  to  a  tongue,  reseinhlinij;  the  sucking  organ  of  the 
|«eud«>-leech.  The  alimentary  ranal  branrhes  out  on  both 
sides  into  numerous  Mind  vr><els.  The  whule  c»f  this  canal, 
like  the  creature  itself,  is  rriK-itMrin.  Tlit*  circulation  of  the 
blood  is  verv  visible:  eai-h  lialt*«»t*  th«*  aninial  has  on  lK»th  sides 
two  prin«M{ml  bl«>«Nl  vessels,  whii'h  are  every  where  of  almost 
ei|ual  diameter,  witlntut  any  cnlarirfMiieni:  in  the  two  exterior 
ones  the  blocni  runs  upward i.  and  in  tin:  two  interior  ones 
downwards,  and  its  ru'ition  'i<  oxtnMiit^ly  ra(>iil.  The  genera- 
tive organs  ami  ovaries  an*  also  double.  The  feces,  as  in  the 
prjiypcs  and  other  Ihwi.t  animals,  pass  iMit  at  the  mouth.  The 
two  lowest  lolies  are  somewiiat  dub-shafied.  or  thickest  at  the 
extremity,  towards  which,  in  earh.  are  twj  oval  plates,  or 
disks,  containius;  f<iur  obliMrj  ac^tahula^  or  suckers:  tlic  bodies 
below  the  plates  terminate  in  a  triaiii;ular  piece,  or  flapper.  In 
some  of  their  movements  it  seeint  as  il'  the  two  upper  lobes  had 
ditlcrent  tr/Z/jr,  siiH*e  sfimutiiii<.>*i  one  a})|K*ars  inrlined  to  move  to 
the  right,  and  the  other  to  the  Irtt.  «»r  one  to  move  and  the 
other  tf>  remain  at  rest;  but  the  lower  Mm^^  alwavs  move  si- 
multaneously,  cither  inwardly  or  outwanlly. 

The  animals  that  arc  foumi  attachc-il  to  the  plU  of  other 
fishes  are  usually  at  their  lower  extrennty  furnished  with 
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ernl  tuckers;  thus  oue  genus'  infesting  ibe  gills  of  the  soi^ 
and  sword  fisties'  Usstfirte;  and  another,*  found  in  those  of  tbS  1 
tunny.*  Iiai  xix,  whence  Cuvicr  would  rather  call  hI^xastoma,M 
But  these  are  nothing  to  those  of  our  Diploxoon,  which,  on  tfa^l 
four  disks  just  named,  has  no  )C!«  than  sixteen  suckers,  fonro^.  I 
each  disk."    Under  a  strong  magnifier,  these  suckers  wlH 
opened,  for  they  can  open  and  shul,  c^hihJI  .1  complex  m 
cniuory  of  hooka  and  olhor  parts,  by  which  their  Creator  h 
enalUKl  tliem  to  lake  firm  liulil  of  llio  gills,  so  as  not  to  \ 
Dofixcd  by  their  constant  motion  in  rcHpiratiun,  especially  wIm 
we  ccHisiduT  ti»eir  siructure  and  substnnce.     A  further  proof -j 
this  dragn  is  fiirnished  hy  ihc  tonn  of  the  animal  itsclt,  ford 
t)ody  being  divided  upwards  and  downwards  intolwn  cliv(9;g)a 
lobes,  it  Liin  lix  itself  at  each  extremity  more  firmly  than  if  li 
was  single,  nut  only  by  having  more  points  of  attachtnont,  b  ^ 
&lso  by  the  divorgement  of  ifs  lobes,  especially  the  lower  out 
When  a  man  wishes  to  stand  as  firmly  and  steadily  as  posaibi . 
he  separates  his  legs  so  us  to  form  a  certain  angle:  and  ihisii 
what  its  Creator  has  titled  our  animal  to  do ;  and  so  by  ril)| 
these  means  it  mainlsins  its  station  on  the  lubricous,  mntiM^ 
and  constantly  moving  organs,  from  which  it  is  commission 
to  suck  the  blood.     Probably  these  Dij^loKoons  may  be  of  tf 
same  use  to  the  fishes  they  infest,  as  tlio  horse-flies  are  to  tJ 
animal  from  which  they  take  their  tamo.  _ 

Dr.  Nordmann  found  tliis  creature  could  exist  submerged 
for  three  days,  duriiig  which  jicriod  its  movements  became 
gradually  more  feeble.  Uiie  spfcimen,  wiiich  he  fed  twice  a 
day  with  fresh  fishes'  blood,  livi.'d  nine  days  in  water,  and  ap- 
peared to  die  at  last  from  bciiig  too  much  handled. 

What  can  more  evidently  illnslrale  both  the  power,  wisdom, 
and  goodness  of  the  Dcit}-  than  this  most  extraordinary-  ani- 
mal? How  nicely  is  it  formcil  in  every  respect,  to  fulfil  the 
functions  given  in  charge  to  it!  How  admirably  is  it  secured 
against  the  mischances  to  wiiicii  its  slni^iilar  situation  exposes 
it!  When  we  see  so  much  art  and  skill  jiut  in  action  to  adapt 
sucli  seemingly  insignificant  creatures,  and  so  low  in  the  scale 
of  creation,  to  the  circunislanres  in  which  tlicy  arc  placed;  so 
many  contrivances,  exhibiting  the  deepest  intellect,  taking  the 
most  comprehensive  surveys  <>l  every  possible  contingency,  and 
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mring  «  itructurc  calculated  to  stand  against  every  pressnro 
IBOD  it, — wc  must  feel  convinced  that  the  attention  of  the 
Creator  is  directed  to  every  individual  in  existence,  whether 

^t  or  small,  hi;;h  or  low,  spiritual  or  mnterial.  To  every 
\  that  he  crentcfi  he  gave  a  law,  the  law  of  its  nature ; 
a  law  emanating  f*n>iii  liiiii.  enforced  by  the  physical  powers 
ttCtiiig  upon  certain  structures,  and  producing  certain  ncf^es- 
sary  effects  umier  His  rrj/ix/fin/ superintendence,  direction,  and 
action,  on  and  bv  those  |M»wers. 

The  intestinal  worms,  as  well  as  sofne  other  parasitic  ani- 
mala,  are  many  of  tlicni  ho  ntniarkabie  ffjr  the  situation  in 
which  we  discover  them,  that  their  transport  to  the  spot  where 
tkey  are  to  cxcn-isc  tht;ir  ruurtion  seems  almost  miraculous. 
How  a  mite  sliould  find  \U  way  into  the  humon  brain  sccma 
past  our  coiijecitire.'  \Vc  cannot  clearly  ascertain  by  what 
~ns  the  eye-worms  are  rontiiK'ted  to  their  as8igne<l  station, 

how  tlic  various  s)*ecieK  of  ta|N>worm  invariably  select 
h  its  proper  pabulum:  tlie  yame  holds  good  with  regard  to 
the  cyst-worms,*  or  hydatids.  I  k»  they,  like  tlic  hft'rnal PuryJ' 
asfafiled  by  Linne,  fall  from  heaven  u|ion  the  earth  and  waters. 

instantly  bun'  themselves  in  tlieir  allotte<l  animals?     But 
speak  soberly,  all  we  can  ssifely  affirm  is,  that  He  who  dc- 

'  the  fni/ decrees  the  wrans^  ami  these  pnibably  are  phy- 
sical ones  under  Win  direction.  He  it  is  who  guides  the  puni- 
tive animals  that  he  oinplnys  to  their  several  stations.  Is  there 
not  an  omnipresent  r>eity.  whose  action  is  incessant,  and  co- 
extensive with  his  prcs4;iicc  f  He  it  is  that,  as  the  Prophet 
•peaks,  causeth  it  to  nun  ii|Min  oue  city,  and  not  to  rain  upon 
another  city;  that  emplf  ys  his  instruments,  lN»ih  of  benediction 
and  punishment,  n<*rfiriiini;  to  his  will.  It  is  He  who,  by  se- 
cret i^tlis,  and  by  means  ili:it  ntock  our  rcsea relies,  conducts 
lo  their  assiirned  station  the  animals  in  (|iH*stion.  R^'crv  power 
of  nature,  every  physii*al  ai^Mit,  is  at  Ihs  disposal.  IJis  is  the 
earthquake  and  tlie  volcano;  thr  /i^htniHgr  ttf  tkf  ihttndrr,  the 
fire-ciamp  of  tlie  mim*:  the  f»verwliclniini;  violence  of  the  wa- 
ter fkKid ;  the  tkr  trimhttr  stttrm  and  f^'mprsf:  His  is  the  wide- 
wastini;  sword,  that  destroys  myriads  and  ihe  prstiUnce  that 
^ralkfth  in  dtirkii'is,  and  carries  otF millions:  and  Hegi\-eshis 
commission  to  all  his  scour:;«'s  M'jain^t  indiv  duals  as  well  as 
against  nations  whiili  I  hoy  nnconsciun^ly  execute  and  cannot 
etcecd,  for  He  saith  to  iIumm,  as  to  the  raffing  sea,  Hitlierto 
shall  ve  couM*  and  no  farther,  and  here  &hall  the  work  of  dc- 
structiun  cease. 

I     i'jtiuerrm:  *i     /*iirM  im/ermmitt,    I*. 


e  a  remarkable  instance  of  this  special  guidance  ani 
nt  of  natural  objects  in  the  case  of  llie  prophet  Juitati, 
liiobeyed  the  word  of  the  Lord.     In  tiie  first  place 
ruf  a  great  wind  into  the  sea:  in  the  next   he  ;»v>- 
*eat  tish  to  swallow  liim  alive  when  he  should  be  ca«t 
,  and  at  the  Lord's  command  the  saite  animal  caM 
the  dry  land.     Next  God  prepared  a  gourd  for  s 
ainsl  ihe  heat;  after  that4iepre;iarctf  a  wunnwhieh 
the  gourd;  and  iu  the  last  place  he  prepared  a  sUetit 
apb-'  or  a  heat,  like  the  sirocco,  without  sound.     Id  aKj 
s  the  object  employed  was  a  physical  object,  undet) 
"■iate  direction  of  the  Ueily.     The  wind,  the  feh,  \b^ 
worm,  the  heat,  were  not  new  creations,  but  wc|t>j' 
injjects,  acted  upon  to  take  a  particular  direction,  so  til'. 
uucc  particular  events.  . 

what  is  here  said,  1  by  no  means  assert  the  doclrinc  oC 
i»L  Lable  fate,  for  then  there  would  be  no  use  in  itie  empttn^ 
ine>'Lof  means  of  prevention.  SirH.  Davy's  safety-lamp  wouw 
not  preserve  Iho  life  of  the  miner,  nor  Dr.  Franklin's  conductor 
disarm  the  thundercloud;  and  alt  Ihe  other  means  that.  lUM 
tine  Deo,  have  been  invented  to  render  harmless  the  action  ef 
the  physical  powers  under  certain  circumstances ;  but  I  woulcf 
merely  assert  that  constant  superintendence  of  the  Duily  mtn- 
the  world  that  he  has  created,  and  IVha  upboldelh  all  thiagt  if  • 
the  word  of  his  pou'cr,  which  we  call  Providence,  by  which,  in 
general  as  well  as  individually,  his  will  has  full  accomplish- 
ment; and  every  substance  or  being,  wlieilier  animate  or  in- 
animate, takes  the  station  which  he  has  assigned  to  it  This 
is  no  miraculous  interference  out  of  the  general  course  c^  m- 
lure,  but  the  adaptation  of  that  course  to  answer  the  wise  pbr 
poses  of  Providence,which  selects  individuals, and  distingvi^hes 
them  from  other  individuals  by  events,  as  to  this  world,  seem- 
ingly prosperous  or  adverse,  but  which  have  their  ultimate  refe- 
rence to  the  spiritual  world,  and  to  their  final  destiny.  As  God 
willetfa  not  that  any  should  perish,  so  he  withholdeth  not  from 
any  the  means,  that,  if  duly  used  and  improved,  will  be  suffirjeot 
ibr  his  salvation;  and  in  all  his  dealings  with  mankind  be  hath 
this  great  and  merciful  object  in  view. 

1  ■  n'nn  onp  nw 
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NoTB  1»  p.  2.— -7%e  lift:  and  motion.  The  word  life  may  pei^ 
hapi  hero  he  used,  in  sonic  sense,  improperly;  but  the  original 
mocioa  caused  by  the  agency  of  the  Spirit,  and  followed  by 
Light  and  Expansion,  niuy  lie  called  tiie  birth»or  beginning«^ 
the  life  of  the  world,  uhicli  foliuwcd,  undor  the  Divine 
Guidance,  as  a  consc(|iM.M)cc  of  it.  I  speak  only  of  animal 
life,  not  of  spiritual^  which  resulted  fnm\  the  immediate  inauf- 
flatkMit  if  I  may  so  use  the  term,  of  the  Deity  himself.' 

I  may  here  be  permitted  to  otiserve  that  the  Mosaic  account 
of  the  beginning  of  creati<»n,  cs|)cciully  of  the  incubation  of  the 
Holy  Spirit  and  its  consequiMices,  has  been  transplanted*  by 
many  oriental  and  occidental  nations,  into  their  cosmogonies. 
The  cifcumstanccs  and  conscquiMices  of  it  have,  in  nK>tt  cases, 
altered  from  their  original  simplicity;  and,  in  some,  it 
been  assumed  as  a  foumiation,  on  which  an  Atheistic  Flii* 
loeophy  has  been  erected  amongst  the  Greeks.  But  when  we 
consider  attentively  the  tonus  in  which  these  dogmata  arc  de» 
liTcred.  and  recollect  that  the  (io<ls  of  the  (J recks  and  Romans* 
especially  him  wIm  was  invorated  as  the  father  of  gods  and 
men,  were  really  the  ^a^at  elomfntary  powers  which  under 
God  govern  the  universe — whence  1  lomcr  describer  him  as 
mtSt^  •««*#»,  and  calls  him  Xni  •fffXr^ipirroand  Ennius  appeals  to 
him  in  these  tenns, 

A»|iire  boe  ■ubliiiH*  candriw  qiH-m  inroraot  omara 
Jurrin. 

And  to  live  abroad  is  to  live  .tub  Jovr,  sub  IHa,  It  is  evident 
that  ihes*.*  Gods  were  subsrtptffit  to  (*haos,  and  sprung  from 
that  motion  of  the  Spirit  which  first  gave  birth  to  this  world 
as  we  behold  it :  besides  these,  the  sun,  moon,  planets,  earth* 
ocean,  dec,  made  part  of  the  catalogue  of  false  Gods  whom 
the  Heathens  worshipped  aiHl  servi*d  instead  of  the  (^reator. 
These  powers,  which  wore  originally  reverenced  as  symbols 

I     Otnts.  iL  7,  couif*.  JoAm,  xi.  ;^i. 
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and  represontntives  of  the  Godhead,  and,  as  il  were,  his  vice*" 
gerents  io  Nalurc,  in  process  of  lime  wcro  thus  regarded  and 
adored  as  the  supreme  and  only  God — the  sign  instead  of  t\w 
tiling  signifiGd — the  inalrument  insieud  of  the  hand  that  guid«d| 
it — me  work  instead  of  the  workman.  They  deemed,  as  tbei 
author  of  the  Book  of  Wisdom  obscrvca,'  Either  fire  or  wind, 
or  the  svifi  air,  or  the  circle  of  the  ttwrs,  or  the  viofp.nt  leater.m 
the  liqhtg  of  heavnn,  la  be  ihe  Gods  which  govern  thf.  tcorld. 

Vcneriition  and  \ava  to  those  from  whose  actions  or  STudia| 
we  derive  great  benefit,  and  respect  for  our  ancestors,  amiably 
motives  when  they  do  not  lead  us  away  from  God,  oflen  indiiOA 
mankind  to  throw  a  kind  of  Divinity,  a  ray  of  glory.  arocuH 
such  persons ;  first,  perhaps,  they  are  complimented  with  lli^ 
title  of  iuna  of  their  people  or  race,  and  their  wives  as  frwMh 
and  next  wo  transform  them  into  what  we  regarded  as  ihofi^ 
symbol.  So  the  Egyptians,  in  process  of  time,  added  the  __ 
junci  On.Orlhe^un,  to  thenami;  of  their  great  ancestor.  Ham) 
wliericc  he  was  afterwards  designated  as  Hamon,  or  Ham  llis 
6un,  ami  became  Ihe  Jupiter  Amnion  of  the  Greeks.' 

The  idcaof  the  incubation  of  the  Spirit,  of  its  being  the  priAi- 
ciple  of  lovo  that  was  in  action,  and  that  it  produced  Ihe  fit 
motion,  prevails,  more  or  less,  in  all  the  cosmogonies. 

Aristophanes,  in  his  .'Ives,  gives  an  account  of  the  Grecil 
cotmocony.  which  proves  that  the  heathen  gods  of  the  Gr 
were  ml  subsequent  to  the  original  creation  of  matter,  in  a  _ 
sage,  of  which  liic  t'oUuwiii^  liiiusaruiiearlya  literal  translation: 

OncE  Chaos  was  and  Niglit.  dark  Ercbua 
And  ample  TarUruH;  but  Earth,  and  Air, 
And  Hrarcn  were  iiol.     Firat  black.ninifGd  night 
In  th'  Inlinitc  ea\f»  uf  Erebus  brmighl  forth 
The  wind-nursed  egc,  from  which  in  circling  hours, 
I«ve  thu  dcEircd,  hia  shouldrrs  golden -winirfd, 
Sprung  like  a  nind-swid  vortex,  he  who  mixed 
With  Cluios  winged  und  dark,  and  Tartnrui  wide 
Ncnteil  our  race,  and  thucn  brou|;lit  first  to  light. 
Ere  love  cornminEled  all,  immvrtai  Gudi 
HVrr  nont,  Lut  from  (liat  cominiiture  rose 
Heaven, Sea,  and  Eaith,  and  Vodi  incOTttiptihle. 

Wind-nvrxed  es-r.  Gr.  rnr,iiuir„-  uov  Literally,  the  e^  un- 
der the  wind,  alluding  to  the  incubation  ol  the  Spirit. 

Loot:  This  is  the  motion  infused  by  the  Spirit  into  the 
chaos  which  was  followed  by  light  ana  expansion,  and  the 

1     Wiidom,  xiii.  3.  2     CuJuwrtA,  I.  ii.  333. 
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whole  harmoniout  circle  of  crcatioD,  in  which  there  wu  ne 
discord,  but  all  was  very  good. 

UisMhouldengolden^wingfid.  Gr.  Ir>3itfM»»wTo»n7nn7t»yp»aiM», 
Lileraliy,  his  back  sliinin^  with  /iro  eolden  wings;  these  two 
golden  wings  were,  pcrha|M,//i^'/r/and  tnc  expantioH^  which  car* 
ried  love  through  his  whole  work. 

Sjammg.    Gr.  M>A{fr,  ^cnniuatcil. 

Wimd'swijl  turtex.  Or.  KxwiatffAwsfii  aiioic.  Literally,  like 
whirlwinds  or  whirhxxiU,  swiu  as  the  wind. 

ik  who  mixed  with  Chaos  winf^ed  and  dark.    Gr.  (^I'of  hi  gm»^ 
n%$mrri  i^vfui  rvjr**^    Thi-S  di.*sonl>o«  /ove  or  motion  entering  into 
and  beginning  to  pnMlurc  f>rdor. 

our  race  Gr.  Kiiot*i%ii  •)fiof  r^fripot.  The  birds  here 
claini  an  early  origin.  The  allusion  probably  is  to  the  mim- 
due  egg,  and  the  birth  ot*  winL^ed  love. 

Bmtfrum  that  cvmmixturt  nue  /rcfiir/i,  sea^  and  earthy  4*^.  Gr. 

Xfi#*  >'*!**  ***^  ^*  iff^Mrft  fri^i<ii{,  f-^iiir    "t'aiof,  oxiarOf  ri,  sa«  yr,  fiarrwr 

Tf  #M«  |MBafiw»  7f»>'  ofviroi.  Literallv,  **  one  thing  being  min- 
sled  with  another,  heaven,  (HH'an.  ami  earth,  and  the  incorrupt- 
me  race  of  all  the  immortal  liinls  were  produec<l. 

It  is  evident  from  this  |>assu;^e  that  tliosc  whom  the  Greeks 
accounted  their  Go<ls  Wi*re  tlit*  t*lcn)cnts,  the  heavenly  bodies 
and  other  works  of  creation.  77if/.t  Mry  changed  the  truth  oT 
God  into  a  iie^  and  trurshipwd  undsmrd  the  creature  more  than 
the  Creator^  icho  is  hltssnl  for  rrrr. 


2,  |u  3. — Kindrrd  monsh-rs.  1  allutic  hcits  to  the  gi- 
gantic R^'fUiles^  tlios«!  t'S)ii'<*i:illy  wiiirh  an*  now  seen  only  in  a 
Kiasil  state,  niai^*  of  whifh  in^tcihl  of  Ic^s  are  furnislKHl  with 
paddies;  as  tlie  Icthijasnuri  and  Pl*'siiM$iiHn,  Thenc  animals 
seein  intermediate  U:twecn  the  amphibious  Saurians  and  the 
t 'hclonianfi.  Some  u\  th^ni  also  exliibit  several  characters  in 
rumrnon  with  some  of  the  Cetaceans,  Amphibians,  &c, 

NoTK  3,  p.  .%. — Intermediate ^  as  it  trt-rr,  hetu^en  matter  and 
spirit  I  find  a  similar  iilcu  in  the  \uurt'au  IHctitmaire  D'His^ 
UMrt  \attireilf\*  **Le  mot  de  matienr  |>orteavec  soi  Tidce  d*un 
corps  lourd  et  groAsier :  cepciidant  il  est  dcs  substances  auz« 
«]uell^s  on  doniie  Ic  nom  de  matitTC,  telle  que  la  matifrre 
trtherec,  ct  qui  sont  d'unc  si  inconceivable  tenuite,  qu*on  diroit 
«|U*elles  tienncnt  ie  milieu  entre  tesprit  et  la  matiire.**  Sir  llum- 

ery  Davy  seems  to  have  adopted  a  simil  ir  opinion,  which  I 
vc  gi\'en  in  another  part  of  this  work  ;*  and  Dr.  Wollastoo 

I     m.  44S.  iftklo  MiticrM.    PAlrin.  9    Sc•ao«v,^m. 
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alsoy  in  his  Religion  of  nature  delineated^  asks — '*  Might  it  not 
be  more  reasonable  to  say,  it  (the  soul)  is  a  thinking  substance 
intimately  united  to  some  fine  material  vehicle  which  has  its  re- 
sidence  in  the  brain  /"^  And  agaip — **  If  we  should  suppose  the 
soul  to  be  a  being  by  nature  made  to  inform  some  body,  and 
that  it  cannot  exist  and  act  in  a  state  of  total  separation  from 
all  body ;  it  would  not  follow  from  thence,  that  what  we  call 
death,  must  therefore  reduce  it  to  a  state  of  absolute  insensibi- 
lity, and  inactivity,  which  to  it  would  be  equal  to  non-existence 
For  that  body,  which  is  so  necessary  to  it,  must  be  sonp  fine 
vehicle  that  dwells  with  it  in  the  brain,  and  goes  oiTwith  itat 
death.'  This  vehicle,  which  is  so  necessary  to  the  soul,  dwelb 
with  it  in  the  brain,  and  goes  off  with  it  at  death,  he  further 
supposes,  is  that  by  which  it  acts  and  is  acted  upon,  by  means 
of  the  nerves.'  This  vehicle  seems  not  very  difierent  from  tlie 
vital  powers  of  modern  physiologists,  who  regard  the  nervous 
power  as  their  agent.* 

The  doctrine  of  a  vehicle  for  the  soul  which  accompanies 
her  when  separated  from  the  body  is  not  a  modern  hypothesis, 
but  was  held  by  the  Platonists  and  many  of  the  fathers.* 

Our  I^rd  says  to  his  disciples — 7%e  hairs  of  your  head  are 
all  numbered:  upon  which  we  may  observe  that  the  head  of 
man  is  clothed  with  hair  to  answer  a  certain  end,  an  end  which 
has  not  yet  been  duly  investigated,  but  which  in  Scripture  has 
been  intimated  by  making  it  the  symbol  of  strenlh  or  pmcd:r — 
by  which  latter  term  it  is  designated  by  ISt.  Paul^ — as  in  the 
case  of  Sampson,  whose  superliunian  strength  seems  to  have 
departed  from  him,  when  his  seven  locks  were  shorn  otl";  sym- 
bolizing might  from  the  seven  spirits  of  Cod,'  or  in  other  words, 
the  sevenfold  mi^ht  of  tlie  Spirit.  It  is  well  known  that  the 
hair  is  allected  by  the  electric  lluid,  and  it  may  conduct  it  to 
the  brain  or  other  organs.  Whatever  be  its  function,  however, 
its  force  will  depend  upon  the  quantity,  and  the  (juantity  upon 
the  number  of  conductors,  and  lliis  God  rei^ulatcs  in  ilie  case 
of  individuals,  according  to  circumstances,  so  that,  though 
some  receive  more  and  some  less,  He  thai  receives  much  has 
nothing  over,  and  he  that  receives  little  has  no  lack.^ 

Note  4,  p.  5. — For  if  the  instinct  of  the  predaceous  ones  teas 


1     See  above,  p,  290.  2     Ibid.  203.  3     Jhid,  293. 

4  Dr.  Wilson  Philip,  in  Philoti.  Tr.  1829,  271,  278. 

5  Sec  Dr.  II.  More,  On  the  Immoitality  of  the  Soul^  B.  iii.  Axiome  xivii. 
and  Cudworth'p  Intellectual  SysL  7!»9. 

6  1  Cor.  xi.  10.  7     Revel,  i.  4,  5.  8     2  Cor.  viii.  15. 
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reatminedf  tkeywtmld  soon  hate  annii^aiedtke  herbivonm$ 
flsef*  even  if,  a$  laghifofd  tupposet^  they  trere  atfirxt  created  by 
u    If  the  fall  of  man,  as  is  generally  supposed,  happened 
after  his  creation,  the  firnt  sacrifice,  which  as  the  Ix>rd  .< 

G<Ni  clothed  the  first  nair  with  skins  before  their  expulsion  from 
paradise,  must  have  becnotrcred  immediately  after  the  former 
aad  event,  would  have  caused  the  annihilation  of  a  species; 
which,  in  conjunction  with  the  rircumstance  of  Noah  beinff 
directed  to  admit  clean  nnimnls  into  the  ark  by  Meven$  the  male 
mmdku  ^a/r,aflbrded  ii<>  slight  ground  for  Lightfoot*s suppo> 
aicion  alluded  to  in  the  text,  lie  thus  expresses  his  opinion. 
'^  BesiUe  mmmdacreaifr  sunt  srpti*nfrjria  paria  ad prolem^  ei  re- 
Hqm^nnguhfAdamoin  sacrificium  postlapsvm  :at  immundtttan" 
immfmnin  bimf  ad  generis ' propofsaiionemJ'**     Lightfoot  here 

Kkks  o(  three  pairs  an<l  a  haff,  and  some  writers  quoted  by 
le,  seem  to  think,  that  the  same  number  were  received  into 
the  ark,  and  that  the  seventh,  a  male,  was  intended  fur  sacri* 
after  the  deluge;  others  think  there  were  levm  pairs. 


NoTB  &,  pc  0.— /a  the  fiercest  enmity  and  opposition  to  each 
Hktr,  There  was  a  snow-man,  who  in  the  year  1831,  ex- 
hibited ojh  one  of  the  Ixindon  hridfros,  as  I  was  informed  by  a 
fiieod  upon  whose  accuracy  I  rould  n*ly,  the  animals  hlere 
qiohen  of,  in  a  state  of  rocon«*ili»tion.  In  one  cage  were  cat$^ 
ralr»  and  mice^  and  in  another  hairks  and  small  birds  living  t<v 
gcther  in  the  utmost  harinonv,  and  without  any  attempt  on 
the  part  of  the  predaceous  oues  to  injure  tticir  natural  prey. 

NoTB  0,  p.  9w— -Cowrrr/M/f^f  the  kind  of  which  interpreters 
difier.  Ttic  Septoagint  renders  the  llrbn;w  wordou,  which 
our  translation  renders  iicr,  by  ixnti f,  which  is  supposctl  to  mean 
the  wufSffMituor  gnat,  but  I  cannot  help  thinking  with  Bochart,* 
that  it  rather  means  the  /uys*\  not  c»iily  on  account  of  its  deri- 
valioa  from  a  nwt,  is,  which  signifies  to  fix  firmly,  which 
agrees  better  with  the  animal  just  named  than  with  tbe  mos* 
quilo,  but  also  because  it  was  pro<luced  from  the  dust  of  the 
earth  like  other  apterous  animals,  and  not  from  the  Katers^ 
hke  the  winged  ones.*  The  African  negroes,  as  was  before 
obeerved,  have  a  peculiar  louse* 

NoTJB  7,  p.  10. — Geologists  have  observed,  from  the  remains  of 
plasUs  and  animals  embedded  in  the  strata  ofthisamd  ether  north' 

I     IicMb(il,Opm,Ea.Lc«wdnki.l54.cMif.9. 
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tm  cattntrifx,  that  fit  clitnatc  mu  it  formerly  hnw  hi 
^Jtan  it  noil-  is.  Thai  tlie  inclinulionof  the  cartli'saxis 
(It&rcnt  from  «liat  it  now  ts  was  a  very  BQcicnt  opjni 
'  whatever  might  bo  the  cause,  ibc  fad  seems  to  have  been 
Iain,  frum  the  existence  in  very  high  IntitutJesof  the  {ilautsai 
animuU  here  nllude<l  tn,  «ueh  as  various  fpccics  of  palms, 
eluphaols,  hit<{)uputatni.  lurllea,  and  Eimilar  tropical  fom 
Cavier  indeed  has  conjectured,  that  the  cHrciisii  of  a  mAmmoilt 
found  in  Siberia  belonged  to  a  i^uld  diinale  because  it  Xfaa 
clothed  u'ith  wool  as  well  as  hair.  Ii3  hair  was  slated  tscofr 
sist  of  three  kinds.  One  being  siilF  black  long  bristles,  anoth«f - 
flexible  hair  of^a  reddish  brown  colour,  and  the  third  a  reddiA^ 
brown  wool  which  grew  anion;;  the  roots  of  the  long  hair.*' 
Now  with  re«|iect  to  sheep,  there  is  evidently  a  dilicrcnccwitfc 
roj^rd  to  their  coni  in  thosL'  ihol  live  in  wami  r.linmtes,  and 
lh(KO  that  inhabit  cold  uucx,  the  coat  of  the  former  usually 
consisting  chieDy  of  hairs,  and  the  latter  of  wool;*  but  Or. 
Bucitland,'  and  Dr.  Viroy*  have  advanced  some  satisfactory 
arguments  which  prove  that  the  Mammoth  could  not  haws 
existed  in  the  countries  in  which  its  fossil  romainB  are  so  abut^ 
diuit,  if  il  had  been  exposed  lo  a  grcsl  degree  of  cold.  It  ■ 
remarked  with  respect  to  the  remnins  of  fossil  elephants,  which 
arc  so  numerous  without  the  tropics,  in  regions  too  cold  fat 
their  vustcDCe,  that. nona  have  been  hitherto  found  in  liam 
countries  which  they  actually  inhabit  at  the  present  time.' 
This  throws  tto  small  decree  of  d(.ub[  upon  (liat  hypulhesis 
which  assii^ns  them  lor  their  liahilaiion  the  countries  in  which 
their  remains  arc  nnw  deposited:  but  wiih  regard  to  there- 
mains  of  coral  reers"  found  in  the  Arctic  seas,  no  doubt  can  be 
entertained  ilint  at  the  period  of  their  formation,  those  seas 
were  warm  enough  to  suit  the  temperature  of  the  animals  that 
formed  Ihem;  but  which  no  lonj^cr  exist  and  rear  their  slnie- 
tures  in  liiose  latitudes.  I  met  with  the  following  extract  in 
the  Liicrary  (iazctic  for  April  7, 1832;  it  is  taken  from  a  work 
entitled  Si'j-  mojil/is  in  A'orlli  Jmr.rica,  by  G.  T.  Vigne,  Esq.: 
"The  fossil  remains  of  about  thirty  animals,  now  supposed  lo 
be  extinct,  have  Ixien  found  at  the  liig-bone  lick;  and  Mr,  Bul- 
lock conjectures  that  there  are  more  remaining.  That  these 
animals  did  not  perish  on  the  spot,  but  were  carried  and  depos- 
ited by  the  mighty  torrent,  which  it  is  evident  once  spread  over 
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the  couDtrTf  if  probable  from  the  circurmtoocG  of  marine  Bhclb, 
plaols,  and  fosisil  substances  having  been  mind  not  only  mixed 
with  the  bones,  but  adhcrini^  to  tliem,  and  ti;;htly  wedml  ift 
the  cavities  of  tlw  skull — Mhosc  holes  where  eyes  did  once 
inhabit/  were  often  stc»p|)od  ui>  by  shells  or  pieces  f»f  coral  for- 
cibly crammed  into  theui.**  Thi?  bones  of  the  Maslwlon  were 
found  by  Ilumbohit  at  nii  cIcvatJDn  of  more  that  7,tN)0  feet 
above  the  sea,  ami  in  central  Astia  those  of  liorses  and  deer 
have  been  met  with  at  an  elevation  of  10,000.* 

NoTB  8,  p.  1 1. — Uurch'l  and  CampMi  appear  to  harr  met 
wilk  mare  than  our  nnr  spiwirs  f>f'  Rhinuccrti$  in  their  journfy 
from  the  CapeofdaiMl  Ihpr  inin  the  intr.ritjr.  Itiirrhel  describes 
mder  the  nante  of  RhiutM-rnts  sitmis,*  i  *anipl»cirii  had  a  straight 
horn  pnijectinfi;  three  foot  tVnm  ih<?  fiirt*hcad,ditrerent  from  any 
he  had  seen,  and  its  horn  rcsi'iniiled  that  of  the  su|>|X)sed  uni- 
oom.*  There  is  in  th**  Norwich  Museum  a  horn  flattened  at 
the  summit,  nearly  straiulit,  and  three  feet  long,  which  also 
to  belong  to  another  s|K;cies. 


NoTB  2,  p.  13. —  Tlir  imni  of  Otnl^  in  many  ptaces^  speaks  cf 

I  abyss  of  tenters  v  n  th'  r  tfir  rnrth.  Scir  n  tijtc  men  in  the  nrrseni 
day  seem  tn  question  this.  Thf  |>assa£^^'s  in  Iluly  Writ,  besides 
those  quoted  in  the  text  that  a[i{Mar  evidently  to  affirm  thai 
OB  abyss  exists  in  the  rarth.  an*  rhirfly  the  following. 

In  the  IxMik  of  tienesis.  in  thr  t>lL'!«siiizs  pronounced,  both  by 
Jacob  ami  Moses/  prcvii>ii<  to  their  d'^atli.  u|N>n  the  trbes  of 
Israel,  in  that  relatini;  t«»  J<>s(m»|i,  ai)i'in:;st  othrrs  arc  nientioD- 
CO^Ta^  hiessincs  nf  th'  th  >  p  that  licth  urnlrr,  or  as  the  same 
words  are  more  liit*r:illy  tran^liitrd  in  .Mns^'s*  blessing — T%e 
deep  that  nnirhuth  hrnr,ifh,*  TIk*  t'\[>rrsMf  >ii  in  these  passages 
erideniiv  altuties  to  an  ahvss  utnl*  r  \\u*  rriHt  of  !liu  earth,  from 
which  blessin;rs  may  l»o  il<'rivcd  :  and  \\hirh  is  emphatically 
descrilied  as  i'nHvhin!r  lien<'ath,  as  if  th«?  miuhty  waters  it  con- 
tained wen*  lyins;  in  re|M»se  like  a  lN*asi  at  rest,  and  chewing 
the  cud,  in  CfMitrast  with  the  inrossuntly  fluctuating  and  stormy 
cM?ean. 

When  the  r)iilcin*n  of  Israel  iiuirniurtMl  for  water  in  Kcphi- 
dim,  Mu9N*s  nt  the  l>ivinc  mminand  smote  the  Ro<'k  in  lloreb, 
and  water  flowrd  out  of  it  in  a  ropioiis  htn'am.  which  there  is 
reason  to  believe  followed  thorn  in  all  their  wanderings  through 


I     Qmmn^rl^  ffrrwv.  No.  lA'il.  |i.  ISJi. 

*J     TrmrtU,  u.  7:*.     HmUehn  det  Se.  Juin  1h|7.  1»C.         3     TVavtfb,  99S. 

4    Cmafk  Umu.  slu.^  wilh  Dtut.  iiiuu  13.  5    Ucbi  j\nn  11131 


I 


4B4         ^V  ApfENmx.     NOTES.  ^^^V 

the  wIldoniGas.  If  we  consider  the  nature  of  that  dry  and 
tAirstij  lajid  where  no  water  is,'  it  is  evident  that  this  perenaial 
ftream  could  not  be  derived  from  ihe  clouds  that  hovered  round 
the  Bumtnils  of  Mount  Sinai,  the  rocks  of  ihat  district  were 
Fwashcd  by  no  rivers  derived  froni  above,  and  seem  not  calcic 
I  laled  for  peroolation.  Bill  what  was  the  case — the  stroke  of 
'  the  wonder-working  rod  of  the  lawgiver  of  Israel  produced  a 
fisaure  in  the  roek,  which  opened  a  channel  through  whtcli  the 
waters,  before  in  repose  in  ihe  great  deep,  rushed  foilh  iaa 
mighty  stream  ;  and  therefore  Ihc  Psalmist  says — He  clave  Uu 
Tocka  in  tAewildemaa, and ltegaveUiemdriftk,aS(mtoft/iegrtat 
^wses.  Alluding  evidently  to  a  source  of  tuvet  waters  below. 
The  prophet  Jonnh,  in  iJic  prayer  he  uttered  when  incaree- 
rttcd  in  the  fish's  belly,  has  tiicse  u-ords — /  u-onf  doum  to  lAe 
bolUmii  of  Vie  mountains :  the  earth  iritk  her  bars  n^as  about  dm 
fir  ever.'  A  pamtlct  expression  is  used  in  Moses'  song — WjSr* 
Motf  bum  to  the  loiienl  hell — /( ihall  set  on  fire  the  foundations  of 
^  mountnina.*  This  last  passage  shows  that  the  Hades'  of 
Scriplurti — usually  trnnstaled  He!/,  but  distinct  from  the  Gf 
henna  or  Hell  of  the  New  Testament — is  synonymous  with  the 
abyss.  As'ia  further  proved  by  the  following  passage  of  the 
book  of  Job.  Hasl  thou  entered  into  ifie  gprings  of  the  sea  ?  Or 
Kast  thou  walked  in  the  nmrch  of  the  nbyas?  Hare  the  gales  t^ 
I  '  dtath  bec»  opened  unto  thee,  or  katt  thou  seen  the  gales  of  Ike  shi-  i 
"  dom  of  death?'  In  (his  passage  the  s;>rinf(  of  the  wd,  the  oft;**,  "^ 
the  eattt  of  death,  and  the  ^a(a  of  ihc  shadow  of  death,  seem 
the^flfta  ui  dvuffi,  and  the  g<ilrs  of  the  shadov  nf  death,  seem 
nearly  synonymous,  or  to  indicate,  at  least,  different  portions, 
of  the  womb  of  our  globe.  The  bottomless  pit,  or  rather  the 
pit  of  the  abyss  of  the  apocuiypsc,  also  belongs  to  the  same 
place :  Ihe  word  rendered  pit  means  also  a  well.  Schleusner, 
in  his  lexicon,  translalcs  the  phrase  by  Pvteus  seufons  abyssi, 
so  that  it  seems  to  indicate  a  mighty  source  of  waters.  But  as 
the  terms  abyss  and  great  abyss  arc  applied  to  liie  receptacle 
of  waters  exposed  to  the  almodpherc,  os  well  as  to  those  which 
are  concealed  in  the  womb  of  our  globe,'  it  is  evident  that  they 
form  one  great  body  of  waters  in  connection  with  each  other. 

Note  10,  p.  ir,.~He  w/io  billed  the  deluge,  and  the  destruc- 
tion of  Ihe  pnmi-val  earth  and  heavens  hy  it,  &-C.  When  it  is  con- 
sidered that  all  liic  knowled/i-  which  wc  nave,  and  can  have, 
of  the  contents  of  the  globe  that  we  inhabit,  is  very  superficial;. 
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that  it  it  only,  ai  it  were,  skin  deep,  and  c<Niaequently  very  im* 
peifect,  it  icemi  as  if  ^e  stood  in  great  need  of  some  other 
cuide,  besides  our  own  reasonings  and  guesses  upon  the  little 
Out  we  can  explore  of  tl»c  cartirs  crust,  to  enable  us  to  form  a 
correct  jud>rnM.*nt,  and  to  arrive  at  the  truth  as  to  what  changes 
may  liave  taken  place  in  it,  and  by  what  ntcans.  When  wc 
further  cunsiilcr  tiiat  we  arc  iiir<»rnied  by  the  ////r^rx/ authority 
that  tiio  uripnal  earth  and  ilsi  heavens,  with  all  tlieir  animal 
inhabitants — those  only  excepted,  which,  by  his  command,  took 
refuge  in  a  vesst.'i  built  according;  to  his  direction — were  do- 
slfoyed  by  a  universal  dL-ltiift.-,  which  ovcrtop|)ed  the  highest 
nouiitains,  and  continued  m  force  for  nearlv  a  vcar:  when 
this  great  catastrophe  i**  tiiily  considered,  surely,  from  tlie  ac- 
ooani  given  of  it  in  Scri|>ture,  niu<-h  may  Ix,*  gleaned  that  will 
throw  u  ligiit  Ufion  the  .suiiject,  that  ran  ne\er  be  struck  out 
by  the  un'issjste<l  invcsiiiraiions  i»t*  the  (Jeologistt  who  can  pene- 
trate Sfi  httie  below  the  carliTs  snrt'acc. 

My  own  knowleil;;e  ol'  (ieoloiry  and  its  priiici|>lcs,  as  now 
laid  d4»%in,  is  too  sli^fht  to  (]uality  me  to  compsire  tliem  with 
what  has  been  delivered  in  Scripture  on  the  subjects  here  al- 
luded to;  but  as  itap|iears  to  me  that  the  scriptural  account  of 
ibe  great  I  atacUstrn  has  not  lM.*en  duly  weiglied,  and  its  mag- 
nitude, duration,  riminentuin.  v:irii:d  ai;i*ncv,  and  their  conse- 
sutiicientlv  CAtinuiti'tl  b\  «:e«ilo::ist.H,  I  will  eiMlcavour, 

brivhv  as  I  can,  to  call  tht-tr  aitrniion,  and  that  of  Christian 
Philosophers  in  L'cncral,  t"  lh«*  nifst  striking  leutu res  exhibited 
by  it,  as  stat<-d  in  the  M*\i'ntlian(l  ciirhth  chapters  of  the  book 
«  GeuLMs  still  .'e<{ije>tinL'  them  to  Iwar  in  mind  tliese  words 
of  tlK*  |H>et,  as  expre^Mn;;  tii\  (»wn  feeiini;?. 

My  only  wl'ih  U.-in::  to  i-xcitc  oihrr«i  belter  (jualified,  by  tlieir 
kiio\ib*«rje  Uith  ot  Si-npture  and  Naturt*.  the  Word  and  tlie 
ITcrX  i'l'ti:e  same  Almii'hty  I^in'j,  to  undertake  the  task. 

It  must  lit*  U>rne  in  niitnl  that  the  >cri|ilurul  account  is  not 
zjii(uriitiv*-  oiA*,  in  whirh  the  ohyrt  i^  to  rtrprcsent  one  thing 
by  aooii.'.T,  but  a  statt  ii<«'rit  n(  ejHirliii,  :i[id  naked  facts:  of 
causes  and  etlo  ts;  in  whieh  all  that  is  riftpjisite  is  to  ascertain 
the  nH*aning  of  the  tcnui:  en:p|o\t-il  l*t  dorriljc  them. 

The  rausr  of  the  uni\er«>;il  deliiire  every  one  i!f  aware,  was, 
with  tlie  exreption  of  one  laiiilN .  ti.e  universal  corruption  of 
the  hurnan  race.  AUfii'sh  had  tnrntj.t'  d  his  uuy  ujam  the  earth,* 
In  consequence  of  which  God  determined  io-^Uring  aJUtodif 
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water$  vpon  the  earth  to  destroy  aUfesh.wherein  wa»  the  ArettA  0| 

bfefrom  ■uniitr  keatai;  and  even/  Hving  substance  from  i^tit  i 

Jaceofthe  earl/h*    To  nccomplisli  tliia  uurpose,  it  vit»  evideiriJy  | 

neocssury  thai  Ihe  wliole  i;lol>e  should  t)6  submerged,  and  ihe 

tops  o(  nil  the  iiiounlaiiis  covered  to  such  a  depth  as  to  prevent 

any  thing  in  which  was  the  breath  of-  life  from  tntikicg  its 

OBCapG. 

H&ving  mGntioiied  the  cause  and  o^jVi^r  of  iho  deluge,  wc  must 
next  consider  Iho  means  by  which  lliis  universal  destruction  is 
stated  lo  hove  boon  cfTccU-d.  T/irre  only  are  mentioned,  ^t 
(Jm fountains  nflAu  great  dcdp  irere  broken  up,  nvd  the  witidawv 
"  'leavcn  mere  opened,  and  the  rain  was  upon  the  earth  forty   , 


days  and  forty  nights.' 

1.  J}ll  Uie  fountains  of  me  great  deep  u'ci 
radical  idea  of  the  word  here  rendered  brnken  up  is  that  ofdivi- 


■ion  or  disruption,  tliercforu  the  meaning  is  that  those  founlainB 
by  wiiich  the  waters  of  the  great  nbyss  issued  ordinarily  ap<»i 
the  Giulh  to  water  it  by  numerous  streams  and  rivers,  were  so 
clefl,  disruplurvid,  and  broken  up,  as  to  form  vaal  thasma  vom- 
iting up  the  fluid  contents  of  the  womb  of  the  earth,  and  send- 
ing Ibrih  torrents  of  incalculable  force  and  volume.  The  »cs- 
tigoa  of  such  clel'is  in  the  earth's  crust  are  still  to  be  traced  tn 
many  places.  Malto  Bruii,  in  his  Get^aphy,  observes,  with 
j«!^)ecl  to  valleys-^"  T host)  which  arc  found  between  bigb 
moufliains  are  commonly  narrow  and  long,  is  if  they  had  €nl<  ' 
ginallv  been  only  fissures''  dividint;  their  respective  chains,  or 
lor  the  passage  of  erlrnsive  tormils.  The  angles  of  ihcir  direc- 
tion bo  [ne  times  exhibit  a  sini;ular  symmetry;  we  sec  in  the 
Pyrenees,  says  M.  llaymond,  some  valleys  whose  salient  and 
re-entrant  angles  so  perfectly  correspond,  that  if  the  force  thai 
separated  ihcm  were  lo  act  in  a  contrary  direction,  and  bring 
their  sides  together  again,  they  would  unite  so  exactly,  that 
even  the  fisure  would  not  be  perceived.'" 

2.  The  windows  of  heaven  irvre  oprnrd — is  staled  by  Moses  to 
be  the  second  cause  by  which  the  deluge  was  cflccted.  The 
word,"  which  in  our  translation  of  the  Bible,  is  here  and  in 
othsr  places  rendered  windows,  does  not  mean  an  opening  for 
the  transmission  of  light,  for  which  another  term  is  usually 
employed.*  In  the  Sepluagint  and  other  ancient  versions  it  Is 
supposed  to  signify  water  falling  from  the  heavens  in  large 
masses,  and  cataract  or  a  corresponding  term  is  used. 

1     Cm™,  li,  17.  nndvii.  i,  2     JWd.  Tii.  11. 
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Tbe  radical  idea  it  that  of  lying  in  traits  as  a  wild  beast  in 
ili  den.  In  other  parts  of  Scripture  it  is  used  for  dovecots  or 
the  holes  in  rocks  that  doves  frcqixrnt ;'  fur  the  sockets  of  the 
era  ;*  for  the  heavens  when  sliodding  copiously  blessings  or 
pfenty ;'  and  for  tlie  action  of  something  from  above  producing 
earthquakes.^ 

My  venerated  friend,  the  late  lie  v.  Wm.  Jones,  of  Nayland 
— well  known  for  his  knowledge  of  the  Hebrew,  and  the  vari- 
ety and  ability  of  his  rc^earclies  on  every  subject  connected 
with  tlie  interpretation  of  Scripture — in  his  Pht/Miulagical  Dis^ 
quisiiions  thus  expresses  hiinst^lf,  concerning  the  term  in  qucs* 
lion.  "  We  suppose  then  that  the  air  was  driven  downwards, 
lor  this  purpose,  through  those  passages  which  are  called  irni- 
1  of  hcacrn.  These  may  seem  very  obscure  terms  to  ex- 
such  a  sense  by;  but  htaven  is  xhefirmamenU  or  expand- 
ed substance  of  tlie  atmosphere:  and  mndtw$^  as  they  arc  here 
called,  or  holes,  or  channels  of  any  kiml.  The  same  weird  is 
used  for  chimneys/  through  which  smoke  passes,  and  for  tlie 
holes,  probably  clilfs  of  a  rock,  in  which  tlie  doves  of  the  east- 
ern countries  luive  their  halntation.'*' 

It  strikes  mc  as  not  very  iinpmbable  that  the  term  I  am 
speaking  of  may  allude  to  \oicantit!$  and  their  craters^  which 
may  be  called  the  chimneys  of  this  globe,  by  which  its  subter- 
ranean fires  communicate  with  the  atmosphere,  and  by  which 
the  air  rushing  into  tiie  e:irth,  when  circumstances  arc  favoura- 
ble, may  possibly  act  the  part  of  the  fabled  (\cIops,  and  blow 
them  up  previous  to  an  eruption:  thus  they  become  literally 
ehannels  or  chimneys,  throo'ih  which  the  matter  constituting 
the  ex|*ause  or  firmament  |)as>e}i,  cither /W/7/1  heaven,  or,  in  an 
eruption,  tMcards  heaven.  TIh*  expression,  in  Isaiah,  quoted 
above,  Tkr  windmrs  from  on  hissh'  are  opcnvdf  and  Uiefomnda- 
o/*  tht  €arlk  do  sh(dt\  seems  to  indicate  that  earihquairs 
connected  with  the  opening  of  the  windows  of  heaven,  thus 
|iointing  to  vokanic  action  as  tlie  result.  SStill  the  expression 
u  ambiguous,  and  re(|uire8  farther  ehicidation :  it  may,  liow- 
ever.  be  intended  to  include  Ixith  interpretations.  Tlic  violent 
disruption  of  the  fountains  of  the  great  deep,  which  appears  to 
have  been  the  first  step  towards  pnNiucing  tlic  deluge,  since 
God  generally  employs  means  to  eliect  his  purposes,  was  pro- 
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waters  vponthte 
hff./rom  VTider 

eo/ticm-ll.. 
necessary  ihai 
tops  of  all  the  [i 
any  thing  in  w 
cacupe. 

Having  mchii 
nest  consider  (It 
sialctl  to  huve  !> 
the  founla'ins  of  I 
o/heavcn  wctk  i 
days  and  fnrtt/  > 

1.  MUiej'ot, 
radical  idcn  nl  i 
Bion  or  <li^^>jli■. 
by  wbicli  iIh    ■■■ 
the  earth  lo  ^^ 
clofl,  diKruplu' 
iling  iiji  iht.  (' 
ing  Ibrtli  t"i 
tigcB  of  Mifi 
many  iili^i  ■ 
resjMci  !<' 
mountniir 


for  the  r 
tion  8(11(1 
Pyrcn-v 
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wot* 
othi> 


all  in  ai 

•  uision,  or  vis  cenltil^ 

1  ■Tincumlx^ut  watuOi 

-iw,  ihat  in  its  in 

■.-tiilre.  the  air  n)if 

.'uiiL-d  by  thunder  a 
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font  action  of  the  asrenciing  and  descending  waters,  and  of 
Tfiarncnt  rushing  downwards;  the  disrupt  i«in!i,di8locationiv 
irmions,  cuiiirninution^,  dcfMirtations  iierc  and  there  of  the 
I  strata  of  tht;  cruKt  of  <'ur  clobc.  ran  srarrel%-  he  con- 
and  are  still  iri'^n.*  ditliruli   to  calculate  and  explain 
[|y.     In  the  waters  thus  auaiii.as  at  the  creation,  ntasters 
Ifie  whuk*  earth,  Ii(mI  liad  an  instrument  hv  which  his  will 
with  rrs(iect  to  its  rmst.  and  the  chancri's  to  take  place. in  it» 
It  have  full  arooniplisliinent,  «*!i|>i*riully  wllcn  we  consider 
lon^  time  durint;  whch  the  waters  k<*pt  risincor  prevailed, 
thev  reached  the  h(*iirlit  ne<*i*ssarv  to  lullil  the  I  >i  vine  decree. 
^  It  seen  IS  not  riear  wli'-th<*r  tin*  lorty  days  diirin:;  which  the 
r-  rain  fell  are  inrluded  in  the  hundred  and  1:1'! v  davs  that  the 
wmlers  arc  stated  t(»  have  )>rei  ailed,     if  they  were  included, 
the  period  would  bo  t'lve  lunnr  immths  and  ten  days;  and  if 
they  were  not,  it  would  extend  to  six  surh  months  and  twenty- 
two  days.     What  a  tiin«\  even  a  r  cord  in  i;  to  the  shortest  cal- 
Ltion*  for  the  mntinued  artiun  of  such  a  iNjdy  of  lluctnating 
lien,  continually  incrensin£r,  till  they  left  no  |icak  or  pinnacle 
of  the  most  elevated  mountains  of  the  globe  visible!    \vho  can 
calealate  the  efTecis  of  that  action ' 

During  this  pcrio<i  of  tlie  incp/asc  and  prevalence  of  the  wa- 

%K%  when  the  nK>unlains  were  cDvcn^d,  all  ingress  of  the 

almofpherc  into  the  earth  by  the  fhimnfys  of  the  volcanoes,  if 

ifl  the  meaning  of  si* >p pint:  th^  irindnws  of  heaven,  would 

;  and  the  abyss,  at  or  l)efnrc  the  cnti  of  it,  no  longer  vomit 

Ibflh  its  waters  by  its  innumerable  mouths. 

Havinz  considered  the  srcntfan^  r ansa's  to  which  the  Word 
of  God  attributes  the  ns»'  and  prrmfrncttf  \\n:  delude,  I  must 
next  make  a  fewobsiTvaitiin<u|M>[j  th«r  means  to  which  Divine 
Wiidom,  Power,  and  (iiiodne>s  lirnl  rt'('«*urM*  tor  fleet  this,  and 
tocaav;  the  water**  Ut  return  to  thi*ir  aiifient  receptacle.  At 
the  first  creation,  Thr  Spirit  '*f'  f  it'ti  nmi**  ti  upnn  the  fac^  of  the 
wai^TM.  The  consi*r]ijence  i*\  \\hii:h  was  that  order  arose  out 
of  confusion.  TIk*  m*  it  inn  was  then  N*.'un.  bv  which  the  rniif/' 
blowcth  where  it  listi*th.  the  h^'hr  >\uitfs  forth,  h^at  cxyandn^ 
the  cloMfiM  anr  f«irme«l.  and  the  iihxsii-al  rhtTuhim,  under  the 
goidam  e,  and  ni*<'ordinir  to  the  wili  of  J«>hovah  of  llo^t*.  are 
in  action,  and  tnHiJ  his  pur)His4*.  .ir:il  th>'  ci in«er|uence  is  that 
T\e  tralrrs urnirr  th»'  hruv  n  art'  'jtith'Tt tl  tt !j* thrr  into unt  plac^ 
and  th^  dry  land  appram.'     Siiiuiar  steps  were  taken  at  the 

I      AftMir       /»    fri    T'sf     mM§     ruh:     mot     10:    au*     mat     w»ii«     >f}rra«. 


f  bablyoccKMOnod  bv  the  cKpamive  puwcrofAeaf,  and  the  same 
\  agent  would,  as  it  does  ut  ihis  very  time  in  some  countries. 
fOnd  out  Ihc  wutcm,  and  it  seems  equally  prabftblp,  ihat  in  pror 
portion  as  the  waters  rushed  out  the  uir  would  rush  in  am)  laka 
their  place,  and  thus  form  a  centre  o(  repulsiun,  or  via  ccnin- 
fugti,  to  counteract  tlw  pressure  ol'  llio  superincninlicm  waten. 
it  sucms  not  improbable,  if  this  were  ihe  cnse,  that  in  its  tran- 
sit from  llio  surface  of  the  uurth.  to  ila  centre,  ttjc  air  might 
tving  with  it  vast  cuturacts  of  water  attended  by  thunder  and 
lightninf^  and  other  electric  phenomena. 

Huat.  the  most  elastic  of  all  fluids,  al  llic  first  creation,  SD- 
der  ihe  name  of  the  tixpitnsiim  or  fii-matiiKnl,  acting  in  Ibe  bo- 
WKD  of  the  chaotic  waters  divided  iheni,  and  therefore  it  is  etu^ 
sislcnt  with  the  Divine  proceedings  that  the  same  mighty  fo- 
ment should  be  put  in  nclioii  to  bring  them  again  tofjelhor. 
And  we  learn  from  Scripture,  that  the  same  irresistible  ngenl 
will  be  employed  lor  the  destruction  of  the  present  earth  and 
its  atmosphere  or  licaveiis,  which  are  restrwd  unto  fi>'e,  tcAeii 
tie  heawns  tkall  pass  away  with  a  great  nohe,  and  Ike  ei^ 
ment!  shall  melt  teith  fervent  heat;  tiie  earth  also  and  Iheimrla 
that  are  therein  »hatl  be  (nimrd  up.'  As  the  opening  of  the 
windows  of  the  lieavons  seems  ibc  consequence  uf  the  broak> 
ing  up  of  the  fountains  of  the  great  deep,  it  is  therefore  mci^ 
ttone^  in  the  tecond  phice. 

8.  The  third  inslrument  of  Divine  Power  to  prodnre  the  de*  ' 
luge  was  i-ain.  And  the  rain  tr<is  upon  the  earth  forty  dat/s 
and  forty  nights.'  It  is  a  Cdrnnioii  lorm  of  expression — It  rains 
as  it'  heaven  and  earth  would  come  together;  and  this  proba- 
bly was  the  character  of  the  rain  thai  now  fell  for  forty  JVyc- 
tkemera,  or  entire  days  of  twenly-fbur  hours.  A  circumstance 
that  docs  not  require  farther  explanation. 

By  the  united  operation  of  these  Ihree  mighty  agcnis,  guided 
by  the  Almighty  hand  of  the  Deity — IVIttise  tray  is  in  me  sea, 
and  ichose  path  is  in  t/te  great  tratcrs,  anil  vhuse  footsteps  are 
not  knotrn.' — the  waters  kept  griidualiy  rising  and  prevailing 
more  and  more,  till  they  ovcrtupj^d  all  the  high  mountains* 
that  were  under  the  whole  heavens  fifleen  cubils,'  by  which  the 
Divine  decree  to  destroy  the  earth  with  «//iis  inhabitants,  both 
rational  and  irrational,  except  liio.sc  in  the  ark,  was  fully  exe- 
cuted.   With  respect  to  the  earth  itself,  when  we  consider  the 
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▼iolent  action  of  the  ascending  and  descending  waters,  and  of 
the  firmament  rushingdownwards;  the  disruptionsydislocations, 
introversions,  comminutions,  deportations  here  and  there  of  the 
original  strata  of  the  crust  of  our  globe,  can  scarcely  be  con- 
ceived, and  are  still  more  difficult  to  calculate  and  explain 
exactly.  In  the  waters  thus  again,  as  at  the  creation,  masters 
of  the  whole  earth,  God  had  an  instrument  by  which  his  will 
with  respect  to  its  crust,  and  the  changes  to  take  place.in  it, 
might  have  full  accomplishment,  especially  vi^en  we  consider 
the  long  time  during  wnich  the  waters  kept  rismgor  prevailed^ 
till  they  reached  the  height  necessary  to  fulfil  the  Divine  decree. 
It  seems  not  clear  whether  the  forty  days  during  which  the 
rain  fell  are  included  in  the  hundred  and  fii\y  days  that  the 
waters  are  stated  to  have  prevailed.  If  they  were  included, 
the  period  would  be  five  lunar  months  and  ten  days;  and  if 
they  were  not,  it  would  extend  to  six  such  months  and  twenty- 
two  days.  What  a  time,  even  according  to  the  shortest  cal- 
culation, for  the  continued  action  of  such  a  body  of  fluctuating 
waters,  continually  increasing,  till  they  left  no  peak  or  pinnacle 
of  the  most  elevated  mountains  of  the  globe  visible  I  Who  can 
calculate  the  eflects  of  that  action? 

During  this  period  of  the  increase  and  prevalence  of  the  wa- 
ters, when  the  mountains  were  covered,  all  ingress  of  the 
atmosphere  into  the  earth  by  the  chimneys  of  the  volcanoes,  if 
that  is  the  meaning  of  stopping  the  windmrs  of  heaven,  would 
cease ;  and  the  abyss,  at  or  before  the  end  of  it,  no  longer  vomit 
forth  its  waters  by  its  innumerable  mouths. 

Having  considered  the  secondary  causes  to  which  the  Word 
of  God  attributes  the  rise  and  prenalence  of  the  deluge,  I  must 
next  make  a  few  observations  upon  the  means  to  which  Divine 
Wisdom,  Power,  and  Goodness  had  recourse  to  effect  this,  and 
to  cause  the  waters  to  return  to  their  ancient  receptacle.  At 
the  first  creation,  The  Spirit  of  God  moved  upon  the  face  of  the 
waters.  The  consequence  of  which  was  that  order  arose  out 
of  confusion.  The  motion  was  then  begun,  by  which  the  trind^ 
bloweth  where  it  listeth,  the  tight  shines  forth,  heat  expands, 
the  clouds  are  formed,  and  the  physical  cherubim f  under  the 
guidance,  and  according  to  the  will  of  Jehovah  of  Hosts,  are 
m  action,  and  fulfil  his  purpose,  and  the  consequence  is  that 
The  waters  under  the  heaven  arc  gathered  together  into  one  place 
and  the  dry  land  appears.*    Similar  steps  were  taken  at  the 
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deluge.  For  God  rememtferedJVoah  and  ej}ery  Uthtg  ihingM 
aUtnf.  catUr Oiatv>«re iL-itli  him  intheark: nnd  God  made  aviii 
tupassimer Ihetarth.and thtvyatursitiisnofrnd.^  Iti!inr>ltter<esBM 
as  on  tho  occasion  jusl  alluded  lo,  Ihnt  the  flolij  Spirit  \)tnoiei 
over  the  vvuler,  but  lilerally  that  God  passed  (a)  wind  (or  ^tiri^ 
over  the  enrih.  The  action,  though  not  (lie  samp,  was  amiK 
\ogouB,innd  undur  tliet/trect»)nof  God  waa  cnn(>l'>)-e(Il»do,)v 
part,  ;vhat  the  inculiulioD  of  the  lloty  Spirit  had  bcforo  eSectfl^ 
Id  begin  that  aMinn  by  which  tho  globe  and  it>  atmofphvM 
would  be  a^ain  placed  in  slatu  ijiio.ilie  water  again  divUled.il 
that  one  piirl  should  return  to  the  great  abyss,  its  desthMJ 
abode;  and  the  other  be  siispcndod  in  the  atmosphere;  urf 
by  the  samo  means,  the  dislocaiird  crust  of  tho  earlJi  lie  n 
formed ;  the  matter  suspended  in  tho  water  or  Hoatina  oO'i 
deposited,  the  dctrilus  of  the  old  one  being  tntxed,  atHfi  " 
as  it  were,  intercalated  with  vegetable  and  animal  Kubsliod 
and  remains.  This  wind  from  Uod  having  possed  over  l( 
earth,  the  waters  assuaged;  that  is.  their  ra^e  and  violcai 
ceased;  the  fountains  of  the  abyss  and  the  windows  of  bcxn 
being  stopped;  the  one  no  longer  poured  forth  its  waters  upov 
the  earth  ;  and  the  other  no  longer  descended  to  occupy  tta^ 
place;  and  the  rain  hadccasod  to  fall.  When  the  above  ihiM 
CQUscs  of  the  deluge  ceased  their  action,  and  had  given  placeNI 
the  wind  from  God,  the  waters  of  course  began  to  subside. 

We  are  now  arrived  at  the  last  epoch  of  this  great  event,  titt 
gradual  decrease  and  Hnal  subsidence  of  the  diluvial  yraiera. 
The  period  of  their  increase,  if  with  Lightfoot  we  add  the  40 
days  to  the  150,  would  be  1!J0  <lay^,  or  ii>  m-:\=  I'-fnre  o!--en'cd. 
six  lunar  nionlhs  and  abo»;t  llireuwoi ■!,'!.  //,  ;'/  ■  ,■.■,(  -  .,,'',■  '■(,;i|A 
of  the  deluge,  as  the  same  author  obsorves,*on  the  seventeenlh 
day  of  the  month,  the  ark  rested  on  themouniains  of  Aranti* 
from  which  period  the  waters  returned  off  the  face  of  the  eartk 
going  and  returning,  as  it  is  in  the  Hebrew,*  rendered  in  oar 
translation  by  the  word  continually,  but  almost  all  the  anckal 
versions  adhere  to  the  literal  sense,  which  seems  to  be  import 
tant,  and  to  indicate  a  flux  and  reflux  of  the  waters,  whicli 
would  affect  the  deposition  of  the  matters  floating  upon  V 
suspended  in  them.  Whether  this  flux  and  reflux  partook  of 
the  nature  of  a  tide,  and  was  produced  by  the  action  of  the 
moon,  or  whether  it  was  occasioned  by  the  wind,  which,  ai 
Solomon  observes,  Goeih  towards  the  soutk  and  tmnethabaittt 
the  north,'  does  not  appear. 

1     Oeiut.rai.h  3     Vbi  *upra.  3    f^pc  ab<tvf..y.2i. 
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Afler  the  retting  of  the  ark,  more  than  two  nxMithi  elapsed 
before  tlic  tops  of  tlic  mountains  Mcre  seen,  and  finally,  in  neariy 
two  months  more  the  waters  lind  universally  disappeared;  and 
aAer  their  lon;^  dorniiKiti(»n  r»vcr  the  earth,  lasting  nearly  eleven 
months,  were  cf>iifiiiod  ui^aiii  within  the  limits  that  (iod  had 
originally  as!ii«rnt*ii  to  thcni.  Kei-koiiin)^  io  the  day  ofiNoah't 
goinp  out  of  tin*  ark,  on  xlv  tucnty-scventh  day  of  the  second 
month,  the  uholo  peritNl  ot'  his  <*(inliiiemcnt  ap|icars  to  have 
been  one  year  nml  ti'ii  da\  s.  it  is  evident,  Irojn  the  period  that 
intervened  butwecii  the  n-stin^  ot'  the  ark,  alM  the  subsequent 
emergence  of  the  tops  n(  tlie  inouiitaiiis  more  than  two  months 
afterwards,'  that  the  suhs<iiieiK*c  nf  the  waters  at  first  was  very 

Eidual ;  but,  in  pro|M>rtion  as  their  volume  diminished,  it  pro- 
bly  became  more  and  (m»rt:  rapid. 

The  tun)ult  and  violence  of  the  drscfndine  waters,  and  the 
cflects  protiuced  by  thonu  in  the  new  mixture,  as  it  were,  of 
the  substances  now  tnrniin^  the  rrust  of  our  globe,  and  the 
potting  it  into  its  [)res(.*iit  order — always  under  the  direction 
•ad  guidance  nf  the  lleity.  uho  sithth  tiboft*  the  irnter'JIood^ 
employing  as  his  hands  those  physical  agents  which  rule  in 
nature,  to  fulfil  his  pur|Kisc — tnnst  have  been  the  rt* verse  of 
ifaoeeof  the  ascending  ones :  the  ribject  now  was  not  disruption* 
tod  diskcation,  anfi  dcstrurtion.  hut  to  t'orm  anew  the  earth 
and  its  heavens  which  had  ht  en  thus  destroyed,  and  by  the 
addition  of  a  vast  Ixuly  of  tresh  rmterials  not  entering  into  the 
cofnp«>Hition  r>f  the  old  vvw^x  of  the  termer,  to  render  it  materi- 
ally dil)erent  from  it :  and  that  wh<>n  the  attention  of  mankind 
was  dirf-ct»l  ir»  tlit*  study  i>t  (ind's  works,  ant^of  those  remains 
of  tlie  f<)rmer  world,  a  |»n*<»f  niiijht  In;  iiii)i|>iied  of  tlie  existence 
of  this  sad  ratastropht*.  mnt'irinative  of  the  account  given  in 
Holy  S-riftture,  and  ndihiii;  to  ihr  force  of  tiic  wanting  that 
universal  corruption  wjli  In*  a  |»n-lui!f  to  universal  destruction. 

When  we  cfin^ider  what  an  inftnitr  ho>t  of  animals  of  every 
ri[ition  must  have  p<Ti^h*'d  \\\  the  dduvial  waters,  as  well 

the  incalculable  magnitud**  of  the  mass  of  vecelable  sub- 
ttanccs  that  must  have  Irvu  severetl  by  the  violence  of  the 
confiiclins  waters  from  the  earth's  surface,  or  uprtK^Icd  after- 
wards in  conscfpicnce  of  its  U'lni;  so  iluiroughly  soaked  by 
them,  we  se«*  irnmcdiatcly  that  their  de|K)sifion  and  sc|)ulturet 
as  well  as  tlie  putting  together  a^Min  of  the  dislocated  remains 
of  the  primeval  earth,  must  have  been  an  important  part  of 
the  office  of  the  subsiding  waters,  u{Njn  which  1  shall  now  offer 
a  few  observations. 

1     Gene§,  \iiu  4,  5. 
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It  has  been  a  matter  of  surprise  that  amidst  so  many  fossil 
animals  which  are  daily  brought  to  light,  and  those  of  tome 
of  the  largest  quadrupeds  in  great  numbers,^  no  remains  of  the 
human  race  have  yet  been  discovered^  except  in  one  or  two 
solitary  instances.  As  the  deluge  was  caused  by  the  wicked- 
ness of  these  old  giants,  as  they  have  been  called,  but  really 
apostates,^  these  men  of  renown,  it  was  evidently  a  miraculous 
interference  of  the  Deity  for  their  punishment ;  it  scsems,  there- 
fore, by  no  means  improbable,  that  the  place  of  their  burial 
was  not  left  to  dnance,  or  the  uninfluenced  action  of  physical 
causes,  but,  like  the  burial  place  of  Moses,  was  decreed^  by 
God,  and  fixed  so  as  to  be  placed  beyond  discovery. 

It  seems  to  have  been  the  opinion  of  most  modern  geologists, 
that  fossil  animals  in  general  were  natives  of  those  districts  or 
countries  in  which  their  remains  have  been  discovered.    Bat 
whoever  takes  into  consideration  the  account,  above  detailedt 
which  the  sacred  writings  give  us  of  the  universal  deluge,  and 
of  the  prevalence  of  the  waters  above  the  summits  of  the  high- 
est mountains,  will  sec  at  once,  with  the  exception  of  those 
that  were  overtaken  and  drowned  by  the  waters  in  dens  or 
caverns,  they  musthavc  floated  when  the  waters  had  reached 
and  flooded  all  the  elevations  upon  which  they  had  taken  their 
last  refuge,  and  they  would  have  drifted  ofl*  north  or  south,  or 
in  any  other  direction  the  fluctuating  element  was  taking,  and 
if  there  was  an  alternate  flux  and  reflux,  thev  would  have 
been  carried  by  it  bjickwards  and  forwards  till  they  were  de- 
posited sonic  here  and  some  there ;  some  upon  mountain  sum- 
mits,'^ and  others  ut  dillerent  heights  ruled  by  the  circumstances 
of  the  eartli's  surfac.e  and  tfie  action  of  the  subsidinir  waters. 
Few,  indeed,  would  be  imbedded  in  their  nuiicc  country,  except 
those  that  perished,  as  above  mentioned,  in  caverns ;  though 
probably,  in  many  cases,  those  of  liie  same  species  might  con- 
gregate, and  so  floating  otl*  together  might  be  buried  together. 
It  lias  been  remarked  that  no  tossil  elephants  have  been  found 
in  the  countries  that  those  animals  now  iVequent.     It  seems, 
therefore,  by  no  means  certain  that  the  gigantic  Saurians  now 
found  in  our  southern  coasts,  or  that  the  Mammoths  or  other 
gigantic  Pachyderms  of  iXorthern  Russia  or  Kova  Zembla, 
were  really  natives  of  those  regions. 

What  Geologist,  then,  however  practised,  however  deeply 
conversant  with  his  subject,  can  estimate  and  exactly  calculate 

1    Sec  Reliquioi  Diluv.  138—182.  2    Sec  Heb. 

3    See  above,  p.  483. 
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the  action  and  operation  of  these  mighty  wateri,  both  duriiig 
ikair  ri^e*  prevalence^  and  subsidence  for  so  extended  a  p^ 
riod;  especially  when  those  of  an  Almighty  superintending  and 
directing  Cause,  upon  the  whole  body  of  means  that  he  em- 
plorad  to  accomplish  his  purprMCs,  and  execute  his  decrees 
with  regard  both  to  thcdcsirurtion  and  renovation  of  our  giobot 
■re  duly  considered  ? 

By  what  I  have  here  argued,  I  do  not  mean  to  contend  that 
there  may  not  have  lioen  many  /Mir/io/ convulsions  which  may 
have  produced  very  iiii(>«)r(ant  chancres  in  diflcrcnt  countries 
uf  our  globe:  it  is  not  inorcovtT  at  ull  improbable  that,  while 
its  population  was  concontrated.  many  regions,  when  uninha- 
bited. C^mI  s<i  willing,  l»y  diliuial,  volcanic,  or  other  action  of 
the  elements,  mi^ht  he  niatoriiilly  nltcnnl,  new  mountain  ridscs 
might  be  eleiatcd,  iniglify  disruptions  take  place,  and  other 
cbanees  to  which  then*  could  le  no  witncMses,  but  which  can 
only  DC  conjectured  by  tiii-  features  such  <*ountries  now  exhibit. 

Note  1 1,  p.  22.— Hr  ham   from   the  Jpost/e  Ft  Peter,  that 
ike  primeval  globe,  and  its  hnirrnsor  atwfttpkrre,  perished  at 
ike  dehtffe.  I  shall  add  a  tow  words  here  on  the  passage  of  8t. 
Peter  alluded  to  in  the  text.     Speaking  of  the  si*oflcrs  of  the 
last  days,  and  of  the  deluge,  l\  hfnhyl  he  says,  the  urn-Id  thai 
tkem  9ra9  bring  ocrrfimrrtl  vith  uatrr  prrishrd:  he  adds,  Bmi 
the  heavens  and  earthy  wliirli  nn»   imw,  by  the  same  vord  are 
kepi  in  Starr.  Aiv.     In  iMs  passnt'O  it  must  be  observed  that 
the  term  tn/rid  in  the  sixth  vitso  i    synonymous  with  the  hea^ 
rems  and  the  earth,  taken  top'ilier  of  tlie  6th  and  7th  verses, 
and  by  it  se<.*ms  to  Ik.*  merint  tliat  I  he  earth  with  its  own  hea* 
vens,  or  tlic  atmosphere  that  surrounds  it,  horh  /i'*ri«Ardor  were 
destroyed,*  whi''h  is  rendered  farther  evident  by  the  exprps- 
sifin:  But  the  hrnwus  i\nt\  earth  which  arc  now.    Prom  which 
It  may  be  irathered  that  the  heavens  anil  hearth  irAiVA  are  naur^ 
are  diflerent  from  tlu*  heavens  and  earih  which  were  destroyed 
at  the  dclu;;o:  and  as  \\m*  latter  hns  evidently  l)Cen  reconstruct* 
rd.  and  ve*!etable   and  animal  remains  have  Itcen  mixed  with 
the  dislocated  malerialsi,  and,  as  it  were,  detritus  of  the  origi- 
nal world;'  w»  the  new  utniojiphere  mi^rhl  In.*,  and  probably  was 
diilcrcntly  mixeii,  4o  as  to  Ix*  less  friendly  to  health  and  longe- 
vity, which  would  account  physicnly  for  the  gradual  reduction 
of  the  former  extended  (leriod  of  human  lil'j  to  its  present  brief 
standard.     Animals,  as  well  as  man,  might  be  affected  by  this 
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change,  their  bulk  might  be  diminished,  and  other  rsriations  b9 
produced  in  Ihem  which  hiivo  nol  been  aecerlaincd.  When 
God  fixnil  npon  the  rninbow  as  iho  token  of  hii  covenaot  wilk 
Noah,  the  changes,  here  alluded  to,  in  the  atmoBpheie,  might 
bo  the  cause  of  iho  appearance,  under  certain  i:ircum:ttanc«% 
of  thni  phenomenon. 

Scieiilific  men  have  judged  it  nol  imprubable,  without  re- 
ferring to  this  dwitrine  of  Revelation, ibat  chan<;c>  in  thecom- 
poiitiun  of  the  atroosphcrc,  according  to  circumsluncea,  may 
nave  taken  place' 

NoTK  14.  p.  20.— B^AocDcr  eraminei  the  animals  of  A'orifcl 
America  vdl find  a  vast  nvmber  that  Qoireipond  icith  Guropeaoi 
tpecUt—tm  ifie  Rock}/  Movnlaiits,  and  in  Uie  couniry  uxstwioi 

tthat  range  Asiatic  tyjM-a  arc  discoverable.  The  roin-deflfi 
fox,  llie  wcaHcl,  the  rat,  tlie  mouse,  the  golden  englc.  ttw 
peregrine  falcon,  and  many  other  birds  arc  of  the  former  d^ 
wripiion.  In  the  latter  pars^niph  I  allude  (o  a  fine  Carabut^ 
which  is  found  in  Siberia;  and  likcwii^toa  new  ^cnus^ related 
to  IWchvs,  of  which  I  posMiSS  a  specimen,  found  in  India,  botb' 
taken  al.tu  in  the  Rocky  Mountains.  Mr.  Subinc  informed  toQ 
that  HGvcrai  new  Pcconlas,  and  a  Liiurus  that  reached  the 
height  of  sixty  feet,  were  imtivcK  of  the  same  counrry.  la 
Chili.  MuJina  found  tira  green  and  temporary  frogs,  the  u«ro%, 
the  lurtiu-dove,  and  several  other  eld-world  animali. 

NoTB  15,  p.  30. — But  which,  in  (heir  immediate  or  remote  con- 
sequences,  may  lie  p-fi<hictivr  of  rtfccts  that  are  important  to  be 
attended  to,  and  provided  Jw.  When  wc  reflect  upon  the  ac- 
tion of  the  Ueily,  wc  ciin  scarcely  avoid  taking  our  ideas  of 
il,  in  some  degree,  from  that  of  man.  Man's  attention  is  usu- 
sally  diicctcd  to  Ihinjs  that  appeiir  to  him  important,  as  affect- 
ing either  his  passiuns  or  his  interests,  Imt  he  passes  by  those 
that  appear  to  hiiri  trivial,  as  having  no  bearing  upon  his  pain, 
or  pleasure,  or  welfare.  Hut  here  there  is  a  great  difference, 
for  though  some 

Hy  lonj  oxpfiiincc  do  allain 

the  generality  can  trace  the  chain  of  causes  and  efTecIs,  but  for 
a  very  few  links;  and  therefore  they  disregard  some  things  as 
trivial,  which,  in  the  event,  produce  elfects  of  the  greatest  im- 
portance. But  it  is  not  so  with  God:  he  sees  the  most  distant 
consequences  of  every  thing  that  happens  in  his  whole  universe, 

I     Ann.  Dtt  St.  Nat.  lu.  433.  3     C.  ritlingUfii.     Fuch. 
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J«>re  krK)ws  ciai-ily  in  what  proportions  every  thing 

.'.:;  til  the  natun^  t*(  cvcrv  rrralurc  should  be  mea- 

to  it  in  onltT  In  pnHiurt*  ifie  rtliMTts  lie  intends  should 

Mace,  il  I  rii.'iy  so  sjHMk.  during;  il^  rniniMlraiion;  so  com- 

v^iMils  :itiil  :ii-(i(iri^.  :is  rmy  int'alJilily  Uiltil  his  law.  and 

A  jiiirj  »•»*»»•.     lie  r«iP'*<VN  thr  vtY'^ri  ot*  \vh:i(  arc  rr^ardcd 

iiiiixl  trivial  thiiii;^.  n.t  tlt«*  iiumltor  of  our  liairs  and  the 

i»f  a  sjijirrnw,  ns  uril  as  mI*  thiisc  that  arc  must  iin{Njrtant: 

I'l  fa*!  L"Mirr:il  iihi«Ti  i-  !••  |ipivid»»  f«n'  tlip  excruiion  of  the 

Uitii  )h\sti'al  and  riM'ta;'h\  •ii<-aM»y  wliiirh  h<*  t^ovrrns  the 

IHMVoriBi*.  and  9ti  ii|ifHiiil4  :iil  tliitiL'^i.  ^nf  not  so  as  nc%xT  to  bus- 

|iUiJ  the  aiTlion  of  !hi*<t.*  l.iws.     Th'.M'ulitiwiiigt- vents  rei-orded 

All  S'^riftturi^  were  roimirkaM'*  iri<::iii(H'S  ofsiifh  sii!i)i<M)sion. 

1.  The  /  'niV'T**:/  /'./w^'f .  Kv  I  In*  i  in*  :1ns  of  which  the  heavens 

nml  thi*  earih  «■!*  fh'   ;r]rii«-val  \\«»rlil  ^crr  d«?stroyed. 
'i.  Th«r  K^y/.'titin  j-nlf  a!  '••  f/i/r/;io.v  l"i»r  three  days  and  nights. 

3.  The /ifi«/iir^  1 1!"  ihr  l%ni''lit''\  \\\r\nvj}\  the  Jivd  Seatihc 
waters  standinc  ^<  a  ^^ali  on  cithrr  hand. 

4.  The  sun  npfiarently  s*>t/tiiini:  sti/l  in  tlie  lu.*avens  at  the 
eommand  v(  Jiahmt^  i*r  ihe  earth  reading  to  rcvol%'e  on  its 
aiin. 

A.  The  fhtnltfirffoini:  Inch  iiu  the  dial  of  Ahaz  three  degrees, 
or  tiic  earth  retroirradinj- 

0.  The  siiprrnaturai  tiurkntss  that  took  place  at  our  Sa- 
viour's crueifixiiiiL 


Irt,  p.  'Ki. —  Whit  h  iiill  tidr  yfttx'^  in  his  time  and  aikig 
^'  ami  hj  ih»'  m^ans  ttiul  mstt  tifffiits  that  ht  rmputcrrs  and 
nissiuns,  Kver  snM'«*  tlir  t:ill  ••!  niir  tlr<*t  pnnrnts  a  copious 
harvest  of  evil  and  si>rri»w.  thi*  tVuit  nt  sin.  ha4  li«*en  rea[ied  by 
their  Hesrondants,  nnion'j<^t  i»lh<-r<.  iliat  i>t  x/(f«*rvha9  lieen  one 
of  the  hitttTost.  In  tlH*  i*:isc  nt  I  lam  it  \\n%  predirted  and  de- 
creed bv  the  Deitv  htnisi'lt'  that  lll^  *it>ii  Canaan  should  be  a 
Mervani  tJ'  irrrants  nr  .i/arr  i«ihis  hritlin-n,  a  pn*dictii(n  which, 
10  judvL*  hy  the  e\eiit,  atreeird  ail  tin*  drset*ndants  of  the  of- 
fcndjn;!  patria>*h,  tur  no  rart*s  have  UM-n  so  inufh  degraded, 
in  all  m<c|ieri.s,  a.i  tiie  Atriean  ne'jriNW  who  derived  ihcir  origin 
from  hirn. 

Much  ha«  fld*  late  l)e<*n  dotn*  with  tlie  %iew  nf  ainrlioratin|( 
their  ecmdititin.  and  most  of  the  Kuri»)iran  nations  have  con- 
corred  in  tlie  U'nevulrnt  endeavour,  in  ei inset {iM*nce  of  the 
cierti'ins  of  this  eountrv.  the  dehastni;  tratlj<*  in  sluvcs,  and  the 

m 

miv*rie4  and  waste  nf  hDrnrin  Iil'i'  that  it  iM-ra^ioned.  have  been 
very  niui'h  diminished.  Hdt  thnuirh  riirisiian  nations  ha%'e 
to  relinquish  the  trade  iu  slaves,  and  it  is  to  be  hoped 
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thai  mnny  of  ihc  wars  thai  were  expressly  kindled  nmon^ 
the  Alricanti  themselves,  for  the  purpose  ofmnking  slaves  vrM' 
cease  :  slill  there  ate  markets  for  slaves  ihal  wo  have  no  povtW 
to  close,  unci  therefore  it  is  to  be  apprehended  that  (he  good^ 
eipectcd  from  the  abolilion,  by  European  slates,  of  (he  tnS" 
in  <|ue»lion,  will  not  be  altogether  realized:  so  that  it  sti 
Booma  doublful  whether  slavery  is  near  itsexlinetion.or  whelber 
it  ever  will  be  exiingulslied  during  the  present  state  of  »iciety^ 
and  while  the  tialiuiis  amongst  whom  it  is  practised  contimi* 
to  bo  apostates  from  the  kiiowludgc  and  worship  of  iltcir  Crai> 
tor.  While  the  souls  nf  the  sons  of  Adam  are  thus  ensIkT^dt 
ftnd  sold  under  sin,  it  seems  improbable  that  tiod'e  lime  hiffj 
their  general  cmancipalion  from  bodily  slavery  should  be  il: 
knnd;  but  whan  their  henrl  shu/l  turn  to  the  Lord,  this,  isw 
numberless  other  evils,  at  his  bidding,  and  by  instruments  distj 
he  appoinlR,  will  ceaKC.  The  best  way  therefore  of  accotq^ 
plishing  this  object  is  by  providing  means,  wherever  God  InV 
made  an  opening,  for  the  education  of  the  nogroe:*,  and  for 
training  them  to  liabits  uf  indusiry  and  order:  to  give  tbeM' 
freedom  before  they  are  qualiticd  to  uac  il  fur  the  boncfil  of  «k 
eiety,  is  giving  ihcm  nol,«  boon,  but  a  curse. 

Note  17,  p.  40. — Shmild  another  and  hat  cloud  ^erra 
velope  the  troHdwith  darkntM.  There  are  many  passage*  oT 
Holy  Writ,  from  which  it  appears  Ihal,  before  the  final  triumph 
of  (he  gosiwl,  there  shall  be  a  time  of  great  spiritual  darkness 
upon  eertfi;  and  it  seems  also  to  be  intimated  that  this  ragn 
of  evil  shall  be  brought  on  by  men  that  Detpite  dominion,  mi 
tpeak  evil  of  dignities,^  who  shall  promise /iJerfy  to  their  follow- 
ers, while  they  themselves  are  the  servants  of  corruptioH  ,■*  «bo 
shall  resemble  Corah,  and  his  companions  in  rebellion  Dathw 
and  Abiram,^  and  rise  up  against  their  civil  and  eccleriaitict] 
rulera ;  and  who  shall  for  a  time  prevail  against  them*  as  seem 
to  be  intimated  by  one  of  the  most  ancient  prophecies  in  tlw 
Bible,  Dan  shall  be  a  serpent  by  the  way,  an  adder  in  the  paHit 
tkat  biteth  the  harse-heels,  so  that  his  rider  shall  foB  backteard.* 
So  says  the  venerable  patriarch,  in  his  valedictory  and  prophelio 
address  to  his  twelve  sons  before  his  death.  These  words  aeen 
to  foretell  that  serpents,  or  apostates,  symbolized  by  the  tribe 
of  Dan,  would,  in  the  last  times,  incite  the  lower  orders  to  rebel 
■gainst  their  governors  and  reject  their  authority ;  snd  when 
Jitcob  aids,  I  haae  waited  for  thy  sedvation,  O  Jehovah,  it  seemt 
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lo  be  further  indicated  that  this  event  will  be  followed  by  the 
graal  day  of  salvation.  Ii  was  an  ancient  opinion  that  Anii* 
chritt  would  be  an  individual  of  the  tribe  of  Dan»  who»  in  the 
last  times,  to  use  the  words  of  Irenosus*  would  leap  like  a  lion 
opon  the  human  race;*  an  opinion  probably  derived  from  this 
pffophery.or  from  that  of  Mokcs  delivered  on  a  similar  occasion. 
Dam  isaiiam*s  vhcip:  he  thaU  leap  from  liaskan  ;*  and  from  the 
eiclusicHi  of  that  tribe  from  the  number  of  those  that  were 
aealedv  as  recorded  in  tlus  A|XM;alvpsc.'  Si.  Paul,  in  his  de- 
scription of  the  man  of  sin,  descrilies  him  as  exalting  himself 
abofve  all  that  is  ca/led  Goti^  or  that  is  \rar$hipped  or  wnerat/Bd^ 
This  has  been  interpreted  ns  meaning  idofs^  but  in  Scripiwre 
princes  and  rulers  are  ctUied  GikIs,  as  when  it  is  said  Thou  skmh 
mtd  remJe  ike  Gods  nor  fpcak  evil  of  the  ruler  of  thy  pet/pit  ;* 
whence  it  seems  as  if  St.  Paul  meant  to  indicate  a  power  that 
was  lo  exalt  itself  above  ail  authority  whether  civil  or  eccle- 
siasticaL  Ircnsus  exfiected  hisi  personal  Antichrist  to  reign 
ihreo  years  and  a  haif.interpreting  the  prophetic  period  of  1260 
days  literally  ;*^  bat  this  pcrirKl,  if  interpreted  a  year  for  a  day, 
would  only  agree  with  a  surcossion  of  individuals.  The  an- 
cient opinion  of  a  persofial  Antichrist,  may  be  reconciled  with 
the  modern  one  of  a  succession  of  individuals  entitled  to  that 
appellation,  by  considering  St.  John's  prophecy  of  the  two  wit* 
nesses.'  TJiey  are  to  prophcM^y  clothed  in  sackrioth  1260  dayi,^ 
This  pcriiMl  synchronizes  with  the  rei^^n  of  the  Antirhristian 
power  which  corrwpis  the  i^oaprf^  hetided  by  a  succession  of  indi* 
viduals.  Again,  tiiey  arc  to  lie  killed,  and  tlieir  l)odics exposed 
without  scfmlturu  in  the  street  of  the  great  city  for  throe  days 
and  a  half;*  this  second  fieriod  synrlinmixen  ^ith  the  reign  of 
the  pers(»rMil  Antichrist,  whi>  drnit-t  thv  f^t*s/H'l^  who  is  to  bo  a 
9inglc  individual:  and  more  partirularly  entitlcfi  to  the  name 
'if  Aniichrist  by  his  infidelity.  an<l  athei^tir  principles.  He  i$ 
the  Antic hriM  that  dcnir.d  the  Fathrr  and  the  Sm,*  It  may  be 
asked—  ^f'h* n  Goddoeth  thi$,frho shall beaitleto stand/  will  any 
trhristain  churrh  esi*a|)c  ?  We  lenrn  fmrn  the  case  of  that  of 
Philadelf  )hi.i,*  that  if  any  such  rhurch  holtl<c  fasit  her  profession, 
has  kef)t  the  «vord  of  Christ,  and  ui»t  denied  his  name,  though 
beset  by  a  host  of  enemies,  she  shall  be  kepi  from  the  hour  of 
temptation. 
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18,  p,  -16. — Jhid  be  restored  to  Uie/avmr  tf  their  Otd 
QT/m  land.    Some  Dy^invs  have  lliuught  thai  than. 
>  restoration  of  the  Jcfts  tn  their  own  land ;  but  as  it  bl 
-oui  whar  St.  PauUays,  that  they  will  at  it  period  fixflii 
^ine  c^nunsels  be  converted  to  tlie  fniih  of  Christ,'  M  1 
I  cqtmlly  clear,  from  wimt  \»  forelold  in  tho  concludt  I 
en  of  Eiekicl  and  by  other  proplieis,*  that  they  *hl('J 
1  inhabit  Judea  and  Jerusalcn).     Some  intcrprcta' 
if  opinion  that  the  pouring  uul  of  the  vial  of  the  titt 
l>un  iho  river  Euphrates  and  the  drying  up  of  its  water^j 
the  dissolution  of  the  empire  of  the  Turks;  that,  by  U 
of  tlie  East  therein  menlioncd,  are  meant  the  Jew 
it  Uieir  return  to  iheir  own  land  is  indicaicO,  by  lb( 
wing  prepared.     Bishop  Horsley  supposes,  likewise,  tl 
ightecnth  of  Isaiah  foretells  this  event,  and  that  the  gr 
ncrcial  nation  of  the  day  will  be  instrumental  in  briDgia|f1 
ut.' 

Paul's  conversion  is  thought  to  have  been  a  typo  of  ll 
mrsion  of  the  Jewish  nation  in  the  latter  days,  nnii  u  li 
zeal  and  success  sccn>  (o  have  exceeded  that  of  the  other  ape 
ties,  and  he  was  the  great  instrument  of  the  cu 
gentile  world  to  ihc  faith  of  Christ,  so  it  has  been  4 
that  the  Jews  when  converted,  will  be  the  mair 
tbe  conversion  of  the  then  heathen  world. 

Note  19,  p.  48. — Unless  smiic  mr.ann  cun  hi-  ilrvisrd  al  home, 
1^  which  the  pressure  may  be  lightened,  and  the.  mffering  elmntt 
beenabledtoprvcurethenecessariesofiij'e.  Thereare  twbmigb- 
ty  nations  on  our  globe  in  which  a  system  has  long  been  acted 
upon,  enabling  them  to  support  a  population,  never  dimiaJBhid 
oy  foreign  wars,  greatly  exceeding  that  of  any  other  country, 
whose  numbers  nave  only  been  diminished  occasionalty  oy 
faouDe,  by  devastating  inundations  and  unfarourablo  seaion^ 
from  which  nothing  can  altogether  insure  a  people.  The  Bfr 
tiona  I  allude  to  are  China  and  Japan.  We  are  informed,  in 
the  account  of  Lord  Macartney's  Embody,  that  in  the  fonuer 
of  these  countries, "  Every  square  mile  contains  upon  an  afs- 
ra^  one  third  more  inhabitants,  being  upwards  of  three  tuoi- 
dred,  than  are  found  upon  aa  equal  quantity  of  land,  alfo  opm 


4    Sm  alio  Iz.  6, 9;  ud  £fjriL  liL  10. 


an  iverogc,  in  the  most  populoui  country  in  Europe.**'  The 
population  of  the  latter  is  uiw  itated  to  lie  prodigiouiL*  The 
eocooragement  of  Agricultuit^  appoara  to  be  the  sole  mean 
which  enables  thctic  countricsi  to  maintain  so  vast  a  mass  of 
popuhtion.  In  China,  it  is  stated,  that  the  whole  surface  of 
Gountry  is  dedicated  to  the  prfxluciion  of  fixMl  for  man  alone, 
thai  even  the  steepest  niountoins  arc  brought  into  cultivation; 
they  arc  rut  intci  terraces,  and  the  water  tliut  runs  at  their  feet 
is  railed  by  chain-pumps,  wurked  each  by  two  men,  from  ter- 
race to  terrace,  to  irrij^atc  them ;  and  steep  and  barren  places 
are  not  suflbrcd  to  run  waste,  but  arc  planted  with  pines  and 
lairhcs.'  A  similar  account  is  given  of  the  slate  of  agriculture 
in  Japan,  wliere  attention  to  it  is  enjoined  hv  the  Iaw4  as  one 
of  the  most  essential  duties:  and  if  any  one  leave  his  land  un- 
collivated  his  more  active  iM^i^libour  may  take|>ossession  of  it. 
In  both  these  countries  nt*  nrticle  that  can  possibly  be  used  as 
manure  is  wasted,  so  that  the  soil  and  crops  have  ei'cry  possi- 
ble attention  of  this  kind.'  Malte-Brun  lias  pi-en  a  very  inter- 
cstioff  account  <if  the  honours  paid  by  the  Kmperor  of  China 
and  his  court  to  agriculture:  who  annually  in  tlie  beginning 
of  March,  after  adoring!  the  (j«id  of  Heaven,  and  invoking  his 
Blessing  on  his  labour  and  on  that  of  his  whole  people*  himself, 
laymg  aside  his  imperial  rolK*s,  holding  a  plough  opens  several 
furrows,  and  is  succeeded  hy  his  chief  inanilarins,  who  in  suc- 
cession, follow  the  exani|'le  (»!*  the  prinre.^  Sr»(nc  allowance 
(irobably  must  be  made  tor  tfio  warm  colnurin?  in  tiiese  state- 
ments, at  most  of  till  Mil  must  have  IkM'n  (iiTi\e(l  from  the  report 
of  the  natives,  yet  then*  seem^  no  di>ijU  with  res|tcct  to  their 
general  accuniry.  What  an  exa tuple  is  here  yet  by  nations 
which  we  arc  arctistonu  d  to  ntit.suler  as  tar  behind  ourselves 
in  every  art  of  life :  hi>w  vast  a  [Miriicn  of  our  ow  ii  home  empire 
is  sulTercd  to  he  waste,  while  alt  \\ic  time  hundn-ds  of  thousands 
of  our  auricultural  |Mipu!atioii  an*  lan'^uishing  for  want  of  em- 
ployment, and  com  I H?  I  led  u*  live  upon  a  j»ittance,  which,  unless 
ihcv  add  to  It  hy  theft  f»r  fraiiil.  is  searrely  sufiicient  to  keep 
bocfy  and  S4»ul  together:  ami  in  the  meanwhile  the  morals 
of  our  (•easaiitry  an?  irradually  (tirniptcil:  they  |*row  daily  le» 
industrious;  they  will  <i|*ten  eon:; repeat e  at  the  bcer-slnips,  and 
get  inveterate  habits  of  iiitein|H.*ranre:  they  lose  all  respect  for 

I  Mararlfiry  JCml'CMMy  hv  S:r  <f.  Sl.iurtun,  ni.  3:*4. 
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thfflr  superiors,  and  ihc  bonds  of  union  betwixt  the  Q] 
lower  classes  are  gradually  dissolving ;  aud  unless  sore*" 
for  tills  fearful  evil  is  soon  discflvcrcd.  who  can  say 
conscquoncea  maybe?  Whcnu  niiiiioncc  loses  his  self- 
and  is  degraded  from  his  natural  dt.'|jcndence  upon  himiioir, 
under  God,  nnd  the  labour  of  his  hands,  for  ihe  support  of  him- 
self and  family,  beina  no  longer  of  use  to  himself  or  others,  hi 
becomes  careless  of  nis  actions ;  and  being,  iis  it  were  ttfufiti 
by  society,  becomes  the  enemy  of  tlioso  above  hitn.  snd  the 
ready  ussociaie  of  evil  men,  in  evil  works. 

NoTB  20,  p.  84. — Tiwse  thai  are  hricnled  and  covered  vilk 
tome  kind  of  shell.  Tlic  varied  means  by  which  a  providoil 
and  beneficent  Creator  has  provided  animals  with  diflemA 
means  of  defence  oughl  not  to  be  oveilooked.  When  wfe  IM 
aven  these  invisible  atoms  as  it  were  provided  with  armour,  to 
defend  them  probably  from  the  attack  of  animals  of  their  owl 
class,  wc  feel  confident  that  he  will  not  neglect  us.  This  dit- 
Unction  of  animals  into  loricatcd  and  naked  may  be  traced 
through  most  of  their  Classes ;  thus  the  Cnleaptcra  stand  in  conf 
trast  with  most  of  the  other  Orders  of  insects ;  the  fishes 
reptiles  that  are  covered  with  scnles  with  those  that  are  ^^ 

with  skin.'  In  birds,  however,  this  distinction  does  not  appeaj^ 
lo  obtain  at  all :  in  quadrupeds  the  giant  Mfgatherivm,  the  Ja^' 
madilJii,  (lie  Chlamyphorus,  and  the  Mania,  are  distinguiebed 
from  the  other  Mammalians  by  Uie  armour  that  protects  tbcm. 

Note  21,  p.  67. — The  first  plants  and  the  first  animab  art 
scarcelymore  than  animated  molecules,  and  appear  analogvxMtf 
tach  other;  and  those  aboue  Utem  in  each  kingdom  repreani 
jmnted  fibrils.  A  discovery  may  here  be  noticed  of  one  of  Ihs 
most  scientific  botanists  of  the  present  age,  and  whose  been  sjne 
and  philosophic  spirit  have  penetrated  into  depths  and  myato- 
ries  before  unexplored,  belonging  to  the  science  of  which  neii 
so  great  an  ornament.  In  the  investigation  of  some  of  these,  be 
discovered  that  not  only  vegetable,  but  even  mineral  moleculeit 
when  placed  in  a  fluid  medium,  would  move  about  in  vorioai 
directions,  but  by  what  cause  these  motions  were  generated 
he  offers  no  conjecture.  He  very  kindly  showed  me  this  stR- 
gular  phenomenon,  if  my  memory  does  not  deceive  me,  with 
respect  to  some  mineral  substances.  Mr.  Brown  has  observed 
tliat  the  motions  in  question,  he  was  satisfied,  arose  Deitber 
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from  currents  in  the  fluid,  m>r  from  iti  mdual  evapnrationv  but 
beloo^ng  to  the  particle  iticlf;*  and  of  thcaphoricai  moloculei 
mixed  with  the  other  oblong  pj^rticlea  bbtainied  from  Clarckim 
fmlckella^  that  thcv  were  in  rapid  oicillatory  motion  ;*  in  both 
mineral,'  vegetable,^  and  animal  aubstancei/  alon^  with  the 
moleculct,  he  found  other  corpuitclei,  like  aliort  fibres  some- 
what moniliform*  or  having  transverse  contractions,  correspond- 
ing  in  number,  as  he  conjectured,  with  that  of  the  molecules 
composing  them :  and  these  fihriU,  when  not  contisling  of  a 
greater  number  than  four  or  five  molecules,  eshibited  motion 
resembling  that  of  the  mineral  fihrils,  while  longer  ones  of  the 
same  apparent  diameter  were  at  rest.'  It  does  not  appear 
elearly  from  the  words  of  the  learned  author,  whether  the  mo- 
tion of  the  mineral  molecules  was  similar  to  that  of  the  vegeta- 
ble ones,  which  he  describes  as  oscillatory.  The  motions  of 
the  mineral  fibrils,  when  not  coinpose<l  of  more  than  two  or 
three  molecules,  were  at  lenst  as  vivid  as  those  of  the  simple 
molecuie,  and  which  fr«)m  the  fibril  oHcn  ctianging  its  position 
in  the  fluidv  ami  from  its  occnsicmal  bending,  might  bo  said  to 
be  somewhat  vermicular;'  now  vermicular  movement  is  a  kind 
of  progressive  oscillation,  the  anterior  extremity  going  from  side 
to  side  and  being  followed  by  tin;  l)o<ly.  In  otl)er  mineral  bodies, 
as  in  white  arsenic*  which  did  not  exhibit  the  fibrilsv  lie  fiiund 
oval  particles  about  the  sixc  of  two  molecules,  which  he  con- 
jectures to  be  primary  combinations  of  them :  their  motion, 
which  was  more  vivid  than  that  <»f  the  simple  molecule,  eoa-> 
stated  usually  in  turning  on  thrir  longer  axis,  and  then  often 
appearing  to  be  flattened.*  Tlie  revolution  of  a  body  upon 
its  axis,  it  may  be  observed,  im|>lics  the  action  upon  it  of 
two  equal  conflicting  forces,  by  the  counteraction  of  which  the 
revolution  is  produced  and  maintained:  the  same  action  on  the 
leoffcr  fibrils'  would  keep  them  at  rest. 

My  UKitivc  for  intriKiuoing  a  topic,  which,  at  the  first  blush, 
seems  Co  have  a  very  slight  connexion  with  tlie  subject  now 
belbre  me,  was  a  suspicion  that  sometimes  Mr.  Brown's  mole- 
cules may  have  lieeri  mistaken  for  tnfusi/ry  Jnimalt.  Com* 
paring  tlie  oscillutory  motion  heol>scrvcd  in  them,  and  Cariis*s 
observation  that  ilie  motions  of  Infusorii^s  occasionallv  present 
the  appearam^e  of  attraction  and  ru|Hilsion,**  this  suspicion  seems 
lo merit attentitfin,  and  to  call  for  more  close  examination;  and  it 
may  be  observed  that  the  artion  of  these  two  powers  seems 

S     iti/ 5. 6.  3     itiW.  10.  4     IhiUU.  S 
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■ufliclently  to  account  for  ihe oscillatory  motions  of  ihe  mole.' 
cules,  and  lakes  away  all  Jdeaof  anyspoolaneity.  With  regard 
to  the  Infusorics  this  has  been  most  salisfact'Tily  eslBbliahod 
in  a  former  part  of  this  chapter,'  and  this  clearly  proves  ihcir 
aoima]  nature,  as  do  their  modes  of  motion,  6ec.'  but  when  we 
recollect  ihal  ihcy  abound  in  vegetable  infusions,  and  that  the 
more  vegetables  are  macerated,  and  as  it  were  dccumposeiL 
ttie  mure  numerous  arc  tho  animalcula  that  lliey  appear  lo  gii  ~ 
out  when  infused,  it  would  be  nothing  extraordinary  either  it: 
they  should  be  mistaken  for  moving  molecules,  or  moving  ini 
culu«  for  them.  Farther  we  may  observe  tt  kind  of  aoalc 
bctwe«n  the  spherical  lnfuH>ries  and  the  Molecules,  and  belvn 
the  fililbrm  ones  transversely  annulaled  with  a  vertnicuti 
motion,  and  the  6brils  of  Mr.  Brown. 

Another  law  of  nature  seems  to  result  from  the  exporimenll 
of  ibis  acute  naturalist — thai  all  bodies  whether  organized  or 
inorgnnizcd,  are  formed,  as  6brin  is  in  ihe  animal  kingdom, bj 
spherical  molecules  made,  as  it  were,  into  necklaces,  and  then  • 
adhering  in  bundles,  and  that  these  are  the  siubMratum  of  sU 
substance.  In  fluids  the  spherules  are  nut  united,  and  so  hava 
free  motion  Inter  sc. 

NoTK  33,  p.  I0ti.—-Several  of  litem,  Jnr  il  is  not  crnimrm  to  them 
all,  when  touched  cauic  a  sensation  similar  to  that  produced  bf. 

the  sling  of  a  netl/e.  Aristotle  mentions  a  marine  animal,  under 
the  name  of  Jca/ephe,'  and  another,  if  it  be  not  the  same, 
under  that  of  Cnide,*  both  of  which  words,  according  to  the 
Greek  lexicographers,  are  used  to  designate  the  same  plant, 
the  stinging-nclllc;'  but  it  seems  not  quite  certain  that,  in 
either  case,  he  had  the  slinging  Gelatines  or  sea-nettles  in  his 
eye.  Describing  his  Acalephe,Ufi  says,"  It  adheres  to  the  rocks, 
as  do  some  of  the  shell-fish,  but  sometimes  it  roves  at  large. 
It  has  no  shell,  but  the  whole  body  is  fleshy.  If  the  hand 
is  moved  to  il,  it  perceives,  seizes,  and  adheres  to  it,  like  the 
Polype,  by  means  of  its  tentacles,*  so  that  the  rtesh  swells. 
It  has  its  mouth  in  the  middle,  and  the  rock  seems  to  serve  it 
for  a  shell:  if  il  meets  with  any  of  the  small  fishes,  it  detains 
them  in  the  same  way  that  it  docs  ilie  hand.  Thus  whatever 
edible  thing  it  meels  with,  it  devours.  One  kind  of  them  is  at 
large,  and  devours  whatever  sea-urchins,' or  cockles,"  it  meets 


1  See  Bbovc,  p.  81. 

3  Gr.  AiaXi7if>i;,  Aulas 

4  Gr.  V^ytiij. 

£  Gr,  tfKtxfaio*. 


rf.  83. 


r^^itti  by  KnSc 
S     Gr.  XTiKi 


APPBVDix.    mmmL  608 

with:  it  appears  tn  have  do  excrennenl«  in  this  respect  rasem- 
biiog  plants.  There  are  <iro  kinds  of  Acalepkes ;  one  smaller, 
and  best  adapted  f<ir  the  table;  the  other  birge  and  hard»  such 
as  are  produced  about  ('halcis.  In  tlie  winter  their  flesh  is 
finn,—- they  are  therefore  caught  and  eaten  at  that  season  but 
in  summer  they  dissolve,  for  they  become  watery,  and  when 
touched  thev  immediately  arc  so  damaged  as  not  to  be  re- 
morable.>  Whcu  suffering  from  the  heat  they  withdraw  with* 
in  the  rocks.***  And  again — «*  It  has  a  mouth  in  the  middle, 
which  is  chiefly  conspicuous  in  the  large  ones ;  it  has*  like  the 
bivalve  shell-fish,  a  passage  by  which  the  excrements  are 
voided*  which  is  in  their  upper  surface :  like  them*  too»  it  has 
the  fleshy  part  within,  but  it  uses  the  rock  as  a  shell.'** 

With  regard  to  his  Cnide^  of  which  he  treats  at  the  same 
time  with  the  sponges,  as  inliabiiing  the  caverns  of  the  rocks- 
he  says,  **Of  the  Cnides  there  are  two  kinds,  one  in  the  hol- 
lows, which  adheres  to  the  rocks;  others,  that  range  at  large, 
are  met  with  in  smooth  places,^  and  on  the  flat  shore.*** 

It  seems  not  accordant  with  the  usual  accuracy  of  this  great 
Philosopher  and  Naturalist,  where  he  is  treating  formally  of 
the  same  kind  of  object,  to  distinguish  it  by  two  diflcrent  nantes, 
nor  is  it  likely  that  lie  would  have  placed  them  in  separate 
chapters,  as  if  they  were  distinct  things.  He  would  surely 
not  have  dcvuted  one  whole  cliapter  to  the  TeikyM  and  Acm* 
Itpke^  and  another  to  the  Cnide  and  Spt/nfffi,  unless  he  had 
meant  they  should  be  considered  as  distinct  animals.  Still 
there  is  one  circumstance  that  seems  in  one  respect  to  indicate 
their  identity,  one  s[>cries  of  each  apfioarM  to  be  usually  fixed, 
and  tlie  otlier  free.  Hut  this,  hy  itsicif,  d«»os  not  furnish  a  sa- 
tisfactory  proof.  With  re^rard  to  tliese  Jcaiephes  or  Cnides 
of  Aristotle  having  any  ri;;ht  to  be  considered  as  belonging  to 
Linn^*s  genus  Metlusa^  it  seerns  chiefly  based  upon  their  name 
c(\eUJes,  which  probably  was  ^iven  them,  from  a  faculty  they 
possessed  <»f  stinging,  in  some  measure,  like  a  nettle,  a  faculty 
which  some  of  the  Akduias  are  known  to  possess  in  a  re- 


1  The  word  I  hate  rendered  wttrry  (^al)o,>of)  memiit  properly  withoac 
iMin;  bat  ^a^a*»  %•  luH  by  ThcoprastiM  to  riprcw  mottture,  tad  w  need  here 
mdcfiUy  ia  e  timilir  aenNP. 

2  ArwtoC  Mi9t.  Anim,  t  if.  c.  6.  3    JM.  L  viiL  c.  9. 

4  In  Uie  leit  it  »  ir  ro«f  m**Co^««  but  Athefi»M  rode  ■»  re«|  \k%mu 
which  brttrr  ef  rcn  with  the  context. 

5  Gr.  ffluarefu«S«9cr — it  nuy  prrbepe  mean  flet  roeke.    ArHlaL  Bid,  L  t. 
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markabic  degree.^  But  Aristotle  does  not  appear  to  intimate 
that  such  an  eflect  follows  its  touch,  except  tnat  the  fixing  of 
its  tentacles  caused  a  swelling.  If  cither  of  his  species  is  en- 
titled to  be  consiclercd  as  a  Medusa  it  must  be  the  smaller;  the 
larger  or  fixed  one  appears  in  one  respect  to  resemble  the  Am^ 
phitrite  magnifica:'  they  arc  stated  to  use  the  rock  to  which 
they  arc  fixed  as  a  shell,  whence  it  should  seem  that  they  re- 
tire occasionally  into  it,  like  the  above  animal.  With  regard 
to  his  second  species,  though  some  parts  of  his  dcscripti<Mi 
agree  with  the  common  jelly-fish,  yet  their  devouring  £chini 
and  Cockles  seems  to  indicate  some  animal  furnished  with  a 
more  powerful  apparatus  for  making  their  way  to  the  animal 
inhabiting  these  shells.  Pliny  does  not  in  his  description  mere- 
ly copy  Aristotle;  for  he  speaks  of  his  sea-nettle  as  producing 
the  same  effect  as  the  vegetable  nettle.  Yet  he  mentions 
them  and  the  sponges  as  being  something  intermediate  between 
the  animal  and  the  plant,  which  can  scarcely  apply  to  our 
jelly-fish.  It  seems,  I  think,  probable,  that  the  term  in  ques- 
tion was  employed  by  the  ancients,  to  designate  more  than  one 
group  of  animals,  and  more  particularly  the  Tunicaries  of  La- 
marck, both  those  that  are  fixed  and  those  that  are  free.  Aris- 
totle's fixed  species,  which  he  describes  as  retreating  into  the 
rocks,  as  into  a  shell,  will  probably  one  day  be  found  near  the 
eastern  coast  of  the  Black  Sea.  It  is  worth  while  also  to  inquire 
whether  any  animal  answering  the  description  of  Aristotle's 
second  species  is  still  eaten,  in  the  winter,  by  the  Greeks,  cus- 
toms of  that  kind  seldom  changing. 

Note  23,  p.  130. — It  scnnstn  me  most  prohnhlr  that  they  ah' 
the  animals,  and  not  the  pholctds,  as  is  nsiuilh/  sifjtposed,  trhich 
the  Roman  naturalists  des&i^ihcs  under  the  name  of  Dactyk, 
Pliny  says  of  his  Dactyli,  that  they  arc  so  called  because  of 
their  resemblance  to  the  human  nail;'  in  the  PlH)Iads  this  resem- 
blance is  very  slight,  but  in  the  razor-shells  and  some  tnlip-sholls 
it  is  much  more  striking.  He  also  observes  that  the  Dactyh/Sjwhctt 
replete  with  moisture,  sparkles  in  the  mouth  of  the  eater,  and 

1  The  stin^insf  prop<Tty  of  many  such  Trntacula,  for  instance,  in  the  MeJu- 
9a  and  Uolothur'ui^  likswisc  deserves  notice.  This,  wliicli,  witli  sonic  nnxlitira- 
tionii,  also  exists  in  several  plants,  appears  to  be  the  lowest  depree  o(  the,  so 
called,  electric  power  in  several  fishes,  not  reeurrintr  in  the  hij^her  orders  of 
animals,  and  perhaps  comparable  as  regards  man,  to  the  magnetic  influence 
alone. — Cams.  i.  47.  §  GO. 

2  Tuhularia  magnifita^  Linn.  Tr,  v.  228.  t.  ix. 

3  HiBt.  Nai.  1.  ix.  c.  G] . 
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that  the  falling  drops  also  emit  li^ht^  If  Pliny,  in  his  account 
oT  this  creature,  was  really  speaking  of  the  pholad,  it  b  singu- 
lar he  Aould  not  mention  its  habit  of  boring  rocks. 

NoTB  24, p.  136w— TVtV  byaui  hai  long  been  ctltbraied,for  U 
u  immiimutfby  miriitotie.    Aris(otle*!i  rooue  of  eipression  is  iiin- 

galar*     A»  h  wtvfmt  i^^m  ^Mtrtfi  IK  rw  Bvrru  ft  r«f|  mft^mttrt  mmt 

Mtit^mftrit.  He  says  sLio  when  they  are  deprived  of  the  pinnu- 
phylix,  they  perish.*  Pliiiy,  who  mostly  copies  Aristotle's  ac- 
count, does  not  notice  the  bysMis.' 

1  Hit  nfttmm  in  tenebrii  remoCo  lumine,  aCo  fulgere  clirDi  et  nuanto  im^ 
jp%  hiuMiviii  habcsnt,  luccre  in  ore  nuuidcntiuni,  luccre  in  maiiiDusi  atqiie 
c  tJUB  in  »k>  ct  fcflte  decUlcnlibui  giUtit.    IM. 

2  iB*L  Jmm.  I  w.  c.  10.  3  Hiti.  Abf.  1.  ii.  c  42. 
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OatficK,  17, 272,  432  Peripaloa.  187  457 

(Mboi.  31  /'rron,  95, 120, 1C| 

Ovia  Ann,  35  Periwinkle,  148 
<Me«i,lll,l6<,  16r,M6,4O0,  Pcturaa,274 

kc.,tu.  Patricola,  133 

OiTieai.  T4,n  Fbtb^isU,  V*,  44* 
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Heqaiiit,  393 

Rim,  453 

RbiDoceroi,  1 1 .  483,  S94, 453 

RhizoftCooia,  106 

Rhixotrogiit,  382 

RirhartUon,  34,48,  50,  51,  5^, 

•399,460 
Ripiphorun,  365 
RiMlenU,  ^299,  326,  447,  456, 

461 
Ros^i,  C58 
Km,  96 

Koiatoritt.  8-2,  83,241 
Rotifcra,  24 1 
Rove-tieetU*^,  ZTd 
Raminantft,  -290,  447,  454 
Rumphinn,  96 
Rvppel,  452 
/hiirom,413 

Sabella.  183, 1H6 
Salaroaniira,  413 
.^alamandra  ac|uatica,  71 
Salamanttra  platycaula,  329,  4 1 3 
S4lmQatpinu4,(r2 
Sal  mil  rnerlantiH,  62 
>i)ni(iHucho.62 
>alino  Fariu,  62 
Sa!moSalar,62 
Sal  mo  thvmallus  62 
SatmuTrutta,  62 
>al  pa.  119.240,469 
Sjnsaiau^a,  180,252 
>arcapha^a  car  nana,  227 
>jrcopha>:u4,  jGI 
Sarcopte^  bcabitfi,  7 
^arcorh4nit  huH,  69 
^ortjn«.  1»;,  261, 284, 329 

Sarizmj.    120,    122,   180,  181, 

236 
Saw-flic*.  r)57 
Saiicava,  133 
Say^  449 

Scairs  of  fufieii,  3K7 
Scale*  of  tt  iogt,  269 
Scaplittrt,  II 
>carabscus.  378, 380 

Sch<U€h2tf,  19 

50 


Scillan,  145 
Scolex,  18i 

Scolopax  gallinasQ,  892 
Scolopax  galliDuTa,  292 
Scolopax  rutticola*  292 
Scolopetidri,  187,  224,  225 
Scolopendra  phnaphorea,  226 
Scomber  Pelamis,  474 
Scomber  Scombrus,  59 
Scomber  Thjonut  60 
Scoreiby,  450 
ScorpiuiiH,  237,  348 
Scuti;;era,  225 
Sca-anemonen.  115 
Sea-dcviU.  393 
Sea-penti,  90 
Si*a-urchin!i,  99 
Sea-uniconi,45l 
Si*;;e!itria  periicia,  345 
So|refltriasenoculator,  344 
Sepia,  164 
Sepiola«  245 
Si-|:9,  284 

Seraphim,  Introd.  Ixix,  note 
Serpents,  17,  256. 406 
Scrpula.  185  • 
Scrpulean*.  180 
SiMtularij.lH) 
SeliirtT,  4  j8 
Svtirome*,  260 

Shark.  1 7.. VJO,  393 
Shnif\  '204 
Sheep,  (luinea,  35 
Sheep,  Merino,  35 
Slici*[),  Parna»»tan,  35 
Ship-u(irm<«,  131, 134 
Sili(|uaria.  185 
Siipha.  227 
Siluridans,  263 
Simla.  301 
Sinp^in^-binlf  •  420 

Strun,  17.408,410 
Sky.  /ii/ro//.  Iviii 

Sltitht,  299 

Slu^S  249 

Snails  (ere*,)  1 52,  M9 

Scent  of  Kihea,  391 

Soiau  129 

Solipcd,  289 

So!oinon*i  Ant,  371 


,34,230,257 

Swallow,  55,  337             -^g^ 

1 

AT.  54.81 

SwimmerB,  427                ^Hfl 

1 

,50,414 

Swine.  33,  4Q.  294, 45^(^^l 

1 

.114 

Svcnphant-beetle,  379  ^^M 
%Aei,  368                        "^^ 

I 

.307,333 

iljs,  456 

Sylvia  cisticola,  437 

^ 

17,263 

■3 

System,  nervous,  353                 ', 

lurun. 

29 

Systems,  126 

re,; 

86,338,339 

Tabernacle,  IntroiL  xliii.  kIv 

ijni,reliariM,2B7.345 

Tachypeles,  aquila.  429 

r3.tniiMlour,S42.M3 
r'8wefa,339 

Tsenia,  174.175                        i 

Tailorbir.1.436 

n,110 

Tails,  275                                  j 

it,Bscentto,Sa3 

Talpa,SOI                       ^^J 

it,  evil,  394 

Tape-worms,  175          ^^^| 

itorNalure.335 

Tapir,  453                        ^^1 

,,.-ula,  170,247 

Tardigradcs,  298           ^^H 

fipnndyluR,  138 

Teeth  of  fishes.  S91     ,^H 

SpoDgia.  89, 93 

Tellina,  143                 ^^H 

8|ni.m-bill,S92 

Tetligonia,  321              ^^H 

Hquilla  Mantis,  210, 31D 

Teltix.S76                     ^HH 

S<iualua.inaxiaiu9.393 

Temperature,    connccle^Twil 

Squirrel,  comman,  274 

torpiiJity,  321,457  i 
Temple ofGod,  Jnlrott. xlUI      \ 

Squirrel,  flying,  968 

Btitj;-beel1es,  268 

Tenrec.457                               • 

8(apelia,311 

Tentacles,  Polypes,  242 

Slapiiylinur.,  379 

TeniBcles,  Annelidans,  Cirripc- 

Slmmion,  499- 

des.aso 

Star-figh,  108 

Tentacles.  FisWs.  258 

Stetchbury,  182 

SlelleriJans,  108, 181 

Tenlacles,  MoUu8canB,249 

Stensoma,230 

Tentacles,  Radiariea.  243 

Stone-borers,  129 

Tenlacles,  Tunicaries.  244 

Scane-eatera,  153 

Tenthedro.  364 

Slorge,  525.  336,423 

Terebratula.  141 

Stratyomis,  86 

Teredo,  129.131 

Strepaiptera.  357 

Termes  lucifuga,  373 

Strix,  439 

Tethydans,  117 

Stronjeylus,  174 

Tethys,  145 

Tefrabranchiata,  164 

Subterranean -fishes,  412 

Tetragnatha,  234 

Succiiiea,  156 

Tetrao,  W6 

Suckers.llO,  181,230 

Tetrapneumones,  340 

Sula  Bassftna,  429 

ThKlaBsina.210 

SuD-flo«er,3l9 

Thalydans,  H7 

Thelyphonus,  335,  237 

SusScrof 

n,S94 

Titeocrittu,  1  a2 
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TKannyt  60, 390 
ThjMDort,  3^5 
Tiger-beedc0,  Sd2,  Sr9 
Tiger-bc€tlet»  mbt  of,  579 
Toidt  in  marble,  407 
TUottJ83 

Tnchdipoili,144.  t49»159 
Tre«ADt,S68«57t 
Tree  Lobster,  214 
DrnMey.  88,  91 
Trkhe€hast71 
Trichsplera,  71,357, 375 
TrichocephAlw,  174 
Tridacne,  135 
Tri«Hiia,142 
7>imo,  339 
Trilobiteft,  2:21 
Trianji,  fr  mr,  410, 4 1 8 
Triftoma,  474  ^        tt 
Trechilai,  181, 182,292 
.Trocha»,  151 
Trox,  381 
Tobicinelia,  IfO 
TBbulaHk,186 
Tboicariet,  116 
TNirbo,  147  • 
Torrfat,  438 
TunldifrTlIiTonif,  41) 
Tardus  pifari*,  56 
Taitle,  423 
Twinia;;  plants,  320 
Two  hands  of  Nature,  Introd, 

xxiiv 
Tvphon,  348 

I  'nclean  animals,  22r> 
I'nivalves,  144 

I'rupoda  vegetans,  332 

I'rsas,  301 

l*r«os  Americanos,  52 

Varieties,  32 

Vftiicle  Utr  the  sout,  480 


VeHela,  105 
Veonetvs,  185 
Vertebmta*  878 
VknUmnt^Lord,  IniroJ.  xxiiv 

XXXTI 

fVespa,  365 
Vibrio,  80,  83,  85 
Vtrejft  66,  317 
Volucella,  361 


Vultur  barbatus,  37 
Vultor  percnoptenisi  37 

Wasps,  366,  367 
Waders,  283 
Jralcktnaer,  235,  340 
Weavers,  ^4 
Weaver  birds,  436 
Web,  spider^s,  339 
ffatw8o4, 23 1 
Whale,  16,37,  84.  107,450 
Wheel -anhnal,  241 
White  ants,  372,  375 
White  coral,  96 
Windpipe,  421 
Wingi*,  266,  270 
Win^s  of  insects,  C67 
Wing.shell.157 
WrTneck.  133 

X^phias,  4r4 

iarrf/,  42-2.  4*1 
Vunx  torquilla,  4.1.i 

Zebo,  31 
Zoea.  192 

Zoobotrjon,  470 
Zoomvza.  :17ti 
Zoophaga,  227, 447 
Zoophagous  antmaU.  227 
Zouphvtes,  29 
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